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INTRODUCTION 


With the development of farming in the Pacific Coast States wheat 
became the dominant crop. At first most of the wheat was spring 
sown, and careful seed treatment kept the bunt, or stinking smut 
( Tilletia tritict (Bjerk.) Wint.), under control. When the growing of 
winter wheat became general, however, it was found that bunt was 
the most destructive disease of wheat in this Seay This was largely 
owing to the fact that the spores of 7. tritici live until winter in the 
soil in this region and bunt tends to increase from year to year. 

The heavy annual losses of wheat caused by bunt combined with 
the ineffectiveness and expense of seed treatment and the possibility 
of seed injury point to the evident need of a more certain means of 
bunt control: The most promising possibility appears to be through 
the development of resistant varieties. Two methods of procedure 
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are possible: (1) To test as many wheats as are obtainable with the 
hope of finding varieties naturally resistant to bunt and (2) to use 
as parents such resistant varieties as may be found and so to develop 
by hybridization commercially desirable smut-resistant varieties. 

This bulletin deals with the first phase of these investigations, 
namely, a study of a large number of varieties and selections of wheat 
with reference to their relative resistance to the bunt fungus which | 
causes the principal losses west of the Rocky Mountains. i 

Acknowledgments are due Dr. George M. Reed, formerly Patholo- 
gist in Charge of Cereal-Smut Investigations, Office of Cereal Investi- 
gations, for general supervision of the experiments during 1919 and 
1920. The writers are indebted to J. Allen Clark, Agronomist in 
Charge of Western Wheat investigations, and V. H. Florell, Agron- 
omist, Office of Cereal Investigations, and to agronomists of the 
agricultural experiment stations of California, Oregon, Washington, 
and Kansas for furnishing seed for these studies, and to J. C. Bell 
Assistant Pathologist, Office of Cereal Investigations, for assistance 
in the experiments at Moro, Oreg. 

The experiments, the results of which are reported herein, were 
conducted in cooperation with the State agricultural experiment 
stations of California, Oregon, and Washington. The investigation 
was planned and conducted by the following persons at their respec- 
tive stations: 

California.—Fred N. Briggs, Assistant Pathologist, Office of Cereal Investiga- 
tions, and W. W. Mackie, Cerealist, California Agricultural Experiment Station, 
Berkeley, Calif., and Collaborator, Office of Cereal Investigations, Bureau of 
Plant Industry. 

Oregon.—H. M. Woolman, Field Assistant in Plant Pathology, Office of Cereal 
Investigations, and D. E. Stephens, Agronomist and Superintendent, Sherman 
County Branch Station, Moro, Oreg., Office of Cereal Investigations. 

Washington.—E. F. Gaines, Cerealist, Washington Agricultural Experiment 
Station, and Agent, Office of Cereal Investigations, and F. J. Stevenson, Agent, 
Office of Cereal Investigations. 

W. H. Tisdale, Pathologist in Charge of Cereal-Smut Investiga- 
tions, and J. H. Martin, Agronomist, Western Wheat Investiga- 
tions, Office of Cereal Investigations, Bureau of Plant Industry, 
have been responsible for the final preparation of these data for 
publication. 

PREVIOUS INVESTIGATIONS 


Other investigators have studied the relative bunt resistance of a 
limited number of wheats during the past two decades. 

Farrer (4) 1 reported the results obtained by him im 1900 from 
inoculating 10 varieties of wheat with spores of the bunt organism, 
the infection of different varieties ranging from 12 to 95 per cent. 
Additionai results were reported by Farrer in 1904 (5). In 1901 he 
developed through hybridization two varieties of wheat, Florence 
and Genoa, which, according to Sutton (10), possessed a high resist- 
ance to bunt. 

Tubeuf (/7), working in Germany, in 1901 and 1902 studied the 
relative resistance of 23 varieties of wheat to bunt. None of them 
were totally resistant, but he found a wide range of difference in 
the degree of their resistance. The Ohio and Ontario varieties 
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remained almost bunt free, whereas others showed from 25 to 60 
per cent of bunt. Kirchner (7) in 1908 reported the results of two 
to four years experiments in Germany with a large number of varie- 
ties, including 33 winter varieties of common wheat. Some of 
these remained almost bunt free, while others produced as much 
as 33 per cent of bunt. 

Darnell-Smith (2), of Australia, after repeated experiments came 
to the conclusion that certain wheats have properties which render 
them immune from bunt. He mentions Cedar, Florence, and Medeah 
as being resistant, and states that they have little brush and a 
horny endosperm. McAlpine (8) reported the results obtained by 
several workers in Australia in determining bunt resistance of wheat 
varieties and hybrids. 

Gaines (6), of the Washington Agricultural Experiment Station, 
reported in 1918 the results of his studies of the comparative bunt 
resistance of 13 varieties of commercial wheat. He found the 
Turkey and Alaska varieties to be highly resistant to this disease. 
Others were more or less highly susceptible. 

In 1921 Donkin (3), of South Africa, reported the results of experi- 
ments in 1918 and 1919 to determine the relative bunt resistance of 
20 varieties, including all types of wheats grown in South Africa. 
He included in his experiments three varieties of durum wheat 
(Triticum durum), three of Polish wheat (T. polonicum), two of 
poulard wheat (7. turgidum), one of club wheat (7. compactum), 
and 11 of common wheat (T. vulgare), the last consisting of bearded ~ 
and beardless and early and late varieties. Practically all except 
the common wheats remained bunt free. One variety of durum 
wheat, Wild Goose (Arnautka), had 2 per cent of bunt in 1918 in plants 
cut back when the culms began to form. Among the common wheats 
- Rieti showed an average of 3 per cent of bunt, and other varieties 
showed 14 to 36 per cent. 


PRESENT INVESTIGATIONS 


LOCATION AND SCOPE 


reliminary experiments on bunt resistance conducted at the 
Sherman County Branch Station, Moro, Oreg., in 1918, with the 
results previously obtained at the Washington station, are the bases 
for the present investigations. 

Experiments were begun, therefore, in the fall of 1918 at Moro and 
at Pullman, Wash., in cooperation with the Oregon and Washington 
Agricultural Experiment Stations, to determine on a large scale the 
iis resistance of wheat varieties to the bunt fungus. These 
experiments included practically all the commercial wheats of the | 
United States, as well as numerous other varieties and pure-line selec- 
tions assembled in the wheat-classification nurseries of the Office of 
Cereal Investigations. 

In 1919 the experiments were also confined to Oregon and Wash- 
ington. The seed of the wheat varieties sown in the classification 
nurseries at Moro and Pullman in the fall of 1918 was smutted with 
spores of Tilletia tritici. These experiments included 455 varieties 
and pure-line selections at Moro and 186 at Pullman. Seed of 
numerous varieties of wheat from Australia and India and about 134 
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selections of hard red winter wheat also was inoculated, and the plants 
were grown in the nurseries at Moro in 1919. 

In 1920 experiments were conducted in California as well as in 
Oregon and Washington, and were continued in California in 1921. 
Artificially smutted seed of the above-mentioned varieties and selec- 
tions, together with that of additional ones, was sown at Moro, Oreg., 
Pullman, Wash., and Davis, Calif. Many of the Australian and- 
Indian wheats also were grown in this season. At Davis about 950 
varieties and selections were sown. The experiments at Moro were 
somewhat less extensive, and still fewer varieties and selections were 
sown at Pullman. 

These experiments were continued for two years at each of the three 
stations, and as nearly as possible the same varieties were included in 
the sowings at all points. Many of the data obtained at Moro have 
been published by Stephens and Woolman (9) in a bulletin issued by 
the Oregon Agricultural Experiment Station. Sowings of a limited 
number of these wheats were made at Corvallis, Hermiston, and 
Union, Oreg., for the purpose of determining the effects of local 
conditions on bunt infection. These latter data are not given in the 
tables because the results obtained did not permit the drawing of 
accurate conclusions. . 

METHODS 


The seed of these numerous varieties and pure-line selections to be 
sown at the different stations was obtained as far as possible from 
identical seed lots and then heavily smutted with spores of Tilletia 
tritict before sowing. The seed, together with dry spores produced 
in the previous year, was thoroughly shaken in a closed container 
until the surface of each kernel had a dark smutty appearance. The 
seed was sown then in single, duplicated, or triplicated rows about 1 
foot apart. The sowings were made at each station as nearly as 
possible at the time when conditions would be conducive to maximum 
infection. This time, of course, varied considerably, depending on 
the locality and existing weather conditions. At Davis there was 
considerably more bunt in these wheats in the crop of 1920 than in 
that of 1921. This no doubt was caused by the difference in weather 
conditions at the time of sowing. 

In determining the percentages of bunt, counts of the smutted heads 
and of total heads were made and the percentage of bunt calculated 
from these figures. In most cases both plant and head counts were 
made, but the percentages given in the tables in this bulletin are 
based on head counts only, as these figures seem to indicate more 
accurately the actual damage caused by the disease. 

A list of the varieties and selections grown at Davis, Moro, and 
Pullman, showing the percentages of bunt infection, is given in Table 
1. The list does not include the Australian, Indian, and South 
African wheats, which are given in Tables 4, 5, and 6, or a number of 
selections from White Australian. 

Most of these wheats were grown during two years. Lack of funds 
prevented the continuation of these experiments for a longer period. 
However, results for two years at these widely separated stations 
should be sufficient to furnish a fairly satisfactory indication of the 
relative resistance of these wheats to bunt. When a variety or selec- 
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tion shows bunt infection under any condition it is known to be not 
immune, and such varieties as are not immune or highly resistant are 
not considered worthy of continued testing. Immune or highly 
resistant varieties should be subject to conditions as favorable as 
possible for bunt infection in order to determine their degree of 
resistance. These are the wheats desired to serve as resistant parent 
stocks for hybridization studies. 


RESULTS WITH AMERICAN WHEATS 


The results obtained in bunt experiments with American wheat 
varieties and selections are presented in Tables 1 to 4, inclusive. 
Data on commercial varieties of common wheat are given in Table 1, 
but results with selections of hard red winter wheat and a few results 
on head selections of Pacific Bluestem, a white wheat, are given in 
the text only. 

Full data on afew of the most bunt resistant of the selections of hard 
red winter wheat are presented later in Table 8, under the heading 
“Resistant varieties.” 

Data similar to those for common wheat are presented for club. 
wheats in Table 2 and for durum wheaisin Table 3. Results of experi- 
ments on minor wheat groups, such as emmer, spelt, poulard wheat, 
Polish wheat, and einkorn, are shown in Table 4 and the accompany- 
ing text. | 


COMMON WHEATS 


In preparing the data the common wheats are separated into “‘ Com- 
~ mercial varieties”? (Table 1) and ‘Selections’ (not tabulated). 


COMMERCIAL VARIETIES 


The percentages of mfected heads in the commercial American 
varieties of common wheat are shown in Table 1. The common 
wheats are here divided into four commercial classes (hard red spring, 
hard red winter, soft red winter, and white). The recognized varieties 
are listed in alphabetical order, following the nomenclature used in 
the “ Classification of American Wheat Varieties,’ by Clark, Martin, 
and Ball (1). All names of synonymous varieties are listed together 
in alphabetical order or in the order of their Cereal Investigations 
(C. I.) numbers under the recognized varietal names. Data are shown 
for only the varieties and selections which have been grown in the 
bunt experiments during two or more station years. 

The varieties consist largely of those assembled for the study of 
wheat classification by members of the Office of Cereal Investigations. 
Many were grown from seed selected from individual heads in previous 
seasons and thus are pure-line selections, whereas others represent 
merely the mass variety. It may be possible, therefore, that other 
pure lines of these varieties would show different degrees of bunt 
infection. ‘Two or more strains of nearly all varieties were grown in 
the bunt experiments, so that the behavior of the variety as a whole 
is fairly well indicated. 
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‘TaBLE 1.—Classified list of common wheats, chiefly commercial American varieties, 


grown at Davis, Calif., Moro, 


Oreg., and Pullman, Wash., showing the percentages 


of heads infected with bunt in two or more of the years specified 


Variety and synonyms 


HARD RED SPRING WHEATS 


Champlain: f 
Pringle’s Champlain 


Manitagbay sip Sees Behe Sea 
Converse: 

Red Russian 
Dakota: 

DY COTA cr can ape Morn 
Dixon: 

Smooth Humpback 
Early Red Fife: 

Marly Redeliier. 2200 4. ses es 


Ghirka: j 
Hy acliys RUSSIA Tek sepa oe a pen > 


1 BD Koy Sapo Spel HT Wee ay OR uk eee: 
Haynes Bluestem: 


Haynes Bluestem 

Marvels so. Sa ax bre RS eae Be Sa 

1) QE Ee yao ee Ne LOM 
Humpback: 

WMP backs Lele kis EA 


Huron: 


Kitchener: 
Kat chener boi Se ha a 
Kota: 


Percentages of bunted heads 


c.j,| Davis, Calif. Moro, Oreg. |Pullman, Wash.| Average . 
No. in all 
station 
years 
1920 1921 1919 1920 1919 1920 | when 
grown ! 
3316 75.1 27. 6 48. 0 LS BK Vl (See Ne ue 50. 4 
4782 64. 3 11.6 29. 0 32/0) | F210 eee 34. 2 
6160 60. 5 AD) OES MN | ee PRs Be, 51.7 
6171 76. 4 LEV ene Sarr eee caer te | he eee ne | wer ee 64. 1 
2227 83. 1 61. 0 76.0 | 100.0 46.7 68. 9 72. 6 
2404 85. 3 53. 7 69. 0 So.20 1] HSC eee 73.3 
4141 75. 4 31.1 OY5 0): ae mad 42.1 75. 5 57. 2 
3083 29. 4 10. 1 32. 0 CY AR 8 eset Atle eee 34. 7 
6049 clea: 20. Deb ae Sela a a EE ON ees 45. 8 
4932 64. 5 7.4 72.0 83. 5 38. 1 83. 6 58. 2 
2397 85. 4 44.0 SOROE ASLE Eee 61.5 69. 2 58.0 © 
1596 81.0 55. 0 85. 0 88. 0 69. 7 54.8 72.3 
1596-1} 88.0 ARIE Cie hey ET 2 A ae pe 71.3 
1596-4; 88.6 Goi2) Pose elie a oe ae ee 76. 9 
4933 23.4 2. 2 21.0 S204 543 eter erry 32.3 
1517 20. 1 2.1 22. 0 80. 0 4.8 77.6 34, 4 
2873 66. 9 22. 0 44.0 63. 0 4.3 60. 9 43.5 
4143 56. 5 13. 2 54. 0 OA Oj S se aes Bees ee a 54. 4 
3023 58. 4 13. 4 75. 0 GOS ON | Lees eee Re eee 51.7 
2874 73. 2 37.6 54. 0 79. 0 50. 9 63. 8 59. 8 
3082 54, 5 25. 5 33. 0 60s dv 223 AA eee 43. 4 
5278 29. 6 3.8 58. 0 66; ) 25 2 eae eee 39. 4 
3690 40.8 9.1 PA ONS ea ern 13. 4 50. 5 25. 6 
4379 36. 6 Ava. ASOT eee eee, ea eters | ae 1ST 
4380 40. 9 4.4 59. 0 GBiOr |. as Cee aa 42.0 
6048 78. 4 OOO Hoe Pa ah Aa ee RS ae Eee 64. 5 
3700 25. 7 Li 40. 0 TORO LNG SE es - 34.4 
3315 76. 9 54. 0 Gish 0: | eeetesae 62. 8 Cia 65. 8 
4350 84. 6 50. 5 78. 0 85. Oise hae See 74.5 
4935 65. 8 23. 1 Ar) es 59 FS SE ee ee 45. 3 
5527 76. 3 53. 1 36! 0) |e Le Se Sek ep ESS Re 55. 1 
6044 74. 8 00;(G" 222222" Seer el See eee ones 65. 7 
5205 85. 9 37. 6 17. 0 88. 0 77.6 73.3 63. 2 
5208 91.8 45. 4 60. 0 GUUO) 223 Seek Sees eas 66. 8 
5209 88. 8 40. 6 71.0 40. OF ees SE ee 68. 4 
6043 75. 9 Se Oils See se eae Ne eS Seles cee aes 78. 6 
4395 39. 5 5. 6 71.0 OD: Ort tee oe ee ea 42, 2 
4966 65. 8 19.8 Soy Oi eee awe 45. 7 6. 1 44. 5 
4394 52. 6 Cen 38. 0 BLD oe WH a 37.1 
5189 84. 5 39.8 95. 0 94. 5 53. 9 78. 8 74. 4 
5192 77.5 28. 4 55. 0 9030: fence ere ie soe 62. 7 
5195 78. 6 26. 2 80. 0 (8.15 ties Se Si eae 65.8 
6025 80. 3 26. 6),L LOCUST EY. SaSOILEL = 3821 ec SS Bek 53. 5 
4800 55. 2 7.6} 380) 85.0} 41.7| 42.2 45. 0 
5878 87. 2 28. 5 11.0} 26.3 53.9 79. 5 47.7 
4291 78. 1 56. 9 20. 0 7a i eh eS 44.5 
4972 donk 52.9 45. 0 ee (omen mene Oe pew Po 43. 8 


1 These averages are directly comparable only when those based on data from the same station years 


are considered. 
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TABLE 1.—Classified list of common wheats, chiefly commercial American varieties, 
grown at Davis, Calif., Moro, Oreg., and Pullman, Wash., showing the percentages 
of heads infected with bunt in two or more of the years specified—Continued 


Davis, Calif. - 


Percentages of bunted heads 


Moro, Oreg. |Pullman, Wash. Average 


| 
3 C.I 
Variety and synonyms ie in all 
s | ae Tash ih Se PTT 
years 
1920 | 1921 | 1919 | 1920 | 1919 | 1920 | when 
| | grown 
| | 
lo] | 
HARD RED SPRING WHEATS—contd. | | 
Ladoga—Continued. | 
AO OPAS sie | SP nn 4795 74.3 42.3 OHA) | ana ee 28. 0 51.3 44.6 
Dose) lan a a Gice | SOA poses eee es lebasaaietaes| sehen 21.9 
ose tee lah 160 |) ord ales ees [==535555 TEseeeesis 60. 1 
Cpa aa Sai ett mie arse G70), WO4e psc toe | Senos be [nomen had irene ee 62.5 
Sprneitnrkeyes 0 ee AN 54 se eal Se aes 21.0 A Ogos alee 33. 0 
iD RSE een Monee pvegment 6012 $3.9 58. 3 15. 0 06302) 2-22 seo eee OS. o 
Marquis: 
ING ARQHISS 4 4 wer) de pe Ss ee ew 3641 40.0 3.7 32.0 40. 0 Way 49.5 30. 4 
7 DY Ye Cais acetates (RE: Sue 5294 38. 0 1 aps) a alge alone lee RV. aid (coast bk a | Pee 7A baa | 
1 DS ees Sear) (ieee eet 5954 D250 744 75. 0 A OB Se wares a Deere 43.6 
1 DYN ie ee aie, Ae OE Sees OO A | pas ea SS ae 67. 0 Sas ON eee ee eae 50. 5 
POR Seti ot ce 6173 35. 0 BS at eee ered peek Stole ct aes shemale ee a 24.3 
NorEa: 
INOnKka 62. vat 1 Gis EE, 4377 82. 2 55.9 72.0 22: 5 eS er ee Se 58. 0 
Pioneer: | 
IPioneeree.. VAY 1 ee 4324 59.7 8.7 4.0 26. 3 31.7 52. 4 30.5 
Power: 
IPOW@E2=-<5 ~ a+ aoe sbi ee ese et 3025 15.1 6.4 82. 0 S13 40 S32 eee 46.3 
Sie Snipa ee: Rh ee ve A 3697 57.3 TED) 47.0 80. 0 Su 7/ 81.3 51. 4 
Prelude: 
Preltide-= +2) - eae) Vets T Eee 43735 | 22 Se ee 20S ee ae 65.8 48.6 62.1 
on: 
IPT CSLO Rie San Ne 2958 42.5 8.4 15.0 94.0 BVieT | 54.5 40. 0 
5B (ay St ee 8 ioe ee ee eh 3328 63.3 13.0 38. 0 revi pol t Yel been {Le SAO ake 49.8 
SON COLEIE He = aa we 4393 44.4 9.0 41.0 DG OS See ee ee 37.6 
“Velvet Chaff’’> Ae oe ee i 3081 60. 0 Aya 38. 0 605.0). 2>. “3a been 40. 4 
DoQvs 22 PR PA a ee 3318 49.0 BAL 88. 0 GOLOriitsordt LE alive ered res 50. 2 
Red Fern: 
Redebherm-=t--.- =) eo a Pe 4936 59. 2 9.8 61.0 55. 0 28. 2 66. 6 46.6 
Osta tees = ie ae 4971 44,2 11.6 10.0 S32 Oise 52 ess ieeiswe JA-7 
OVS a ee Fe ea wee Ce eee 5181 57.3 10. 7 2.6 GOL OPES 4s see bees 32.7 
Red Fife: | 
edehileseei ss hs eS Se 3328 53. 3 Alok ORO Eee 73. 6 46.9 47.2 
“DYE Ee ee, Se eel Cenmare. 5872 89.5 4.4 77.0 (OSOe eee | ees sews 69. 4 
Ruby: 
EG Raye ee et eee Ek 6047 25. 6 4.0 DAOn [Eee ers  Seceaepedetaorty Leen 11.5 
Rysting: | | 
IRVshia Geen ae wea cs Ue OLAS 3022 62. 2 17.0 52.0 88. 0 $328) ae 60. 6 
Stanley: 
SPAR O Vier toe ea es ee 4769 73.4 30. 7 83.0 75. 0 Pale ri 75.0 59.8 
2 2S 2S a ee ed 4796.1 “G6uI5p  SO8IC 167500 | 75.0 ]=2-be2 ena | 59.6 
Digs tn cern? UA ©. Ua 4973 92. 6 44.9 59. 0 YBa ip eee ee Pees | 67.5 
AmMUaAbaVverace =) ot 62 Jae. | oo 62. 9 27.3 48. 2 64. 7 43. 6 62. 0 50. 0 
Two-year Station average_-_-_-_____ [ean 45,1 56. 5 Rong RS yas 
HARD RED WINTER WHEATS | 
Alton: 
CEI eVVNTer ee ee a 1438 68. 9 4.4 71.0 83. 5 81.1 88. 4 66. 2 
Bye eee yo LL ot tee AASH HE Oe BOR ee 72.0 S1.:0:|-s<5 2222p tS 76.5 
INSEL OTe ee ee te. eh. 60. 1 3h53 90. 0 Son 0 =e see ao 0M 59. 6 
50 | 
Bacska: | | 
Bp lecicd Ae te oi totes 25 ~ ne => =e 6156 | 24.9 i ae mete scssscse p-=~ = Sie 13.9 
Beloglina: | 
Lob) LYE LITE Gs pt appetite Die eae eh pe 1543 7.5 0 25. 0 BO:-D> | SCE Fe 15.7 
“DD Ske 2 a sare patents Sandip mn tiie, i 1667 4.3 1.4 13. 0 D0eh:|= 52-225 | eg sR 9.8 
pyyeewe pers += SF tS ae 2239 50. 2 4.7 90. 0 60. Oa 2252525229 ares Hine 
Pecos ea Se er Se ee EAs Nal Sees oe ee LEE 61.0 O3--0 |=<2+ See 77.0 
Hussar: 
Pee PePELUSSAT foe ee ee 4843 0 0 0 0 0 0 0 
Kanred: 
LS ODER 1G League leneeetae kanes Sigel ach ele Bh eho 2 5146 9.2 3.8 0 EI--5 .8 82. 4 9.6 
1h eee eos ee oo ction a Rees eekee ae 5879 2.0 CE He Sate Sex = [ow peter he Her eo mec 1.0 
TEEN CRS ce acta nee aegis Sibel SRI este ae 5880 4.9 SeOV ae s254 laden e aes oes een be ee 5.0 
Minturki: 
ITER Ure Saran Meier eee Bete Le Bee a2 6155 om OVE Fionn so [eek vn Rese sank oa eae dk 
Rieti: 
TPES i ae ai pee pec ed reap 2578 a2 0 =6 Q:~ OO hs 39 aay eee ae 
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TaBLE 1.—Classified list of common wheats, chiefly commercial American varieties, 
grown at Davis, Calif., Moro, Oreg., and Pullman, Wash., showing the percentages 
of heads infected with bunt in two or more of the years specified—Continued 


~ 


Percentages of bunted heads 


C.I Davis, Calif. Moro, Oreg. |Pullman, Wash. Average 
Variety and synonyms No- in all 
Station 
years 
1920 1921 1919 1920 1919 1920 | when 
grown 
HARD RED WINTER WHEATS—contd 
Turkey: 
(Quabaa ye qi yaseses Wasa Pages needa pierce t iwi e 1437 37.0 oe 50. 0 662th eee 39. 8 
eh ar Of ee se ae ee ee 1442 as .6 5.0 6.0 2 Be an sah 3.9 
FIST KCSy Pe ee on See te aN oy CeCe 1558 10.8 . 05 9.0 8: 5) [bso veal 
DOL SE SSeS a eae eee 3055 0 0 il O- =) oe eles wee. ao 
Do (Washington No. 326) ______ 6175 8.6 SO Vale Seer soil a cee 8.0 10. 3 6.8 
Muarkey-CATizOna NO: 300) 2 | eee a 129 S82 5 sone aba SS oe es eal ea 10. 6 
PNAVITULENSSUVET LE Cert eee era ge brid 7. Pe 34.8 39. 0 18. 5 32.8 22 
Two-year station average__-_____|______ 9.7 36. 9 A eer (eet aan) ae 
SOFT RED WINTER WHEATS 
ES tl geen eee ee NL aS Re ee eee 53 20) 635358 2186 68. 0 87.3 85. 1 64. 7 65. 0 
Bearded Winter Fife: 
Bearded Winter Fife____-_____-___- 4204 82.6} 15.5 99. 0 92.5 91.0 80. 7 76.9 
Big Frame: 
| SSWeatl Ds eh 00 (= ee eee ania toes speeee Us Be" 6184 31.4 |i a ab eece  2| p 15.8 
Bufftum No. 17: 
BS UPRUIMS INO sl fee eee 3330 54.8 3.0 93. 0 88.5 97.2 97.1 72.3 
OO Rey oF a ea ns ee 5875 Hoez U5 95. 0 BA. QE Sire Re es es 59. 9 
China: 
China eh Bi sa Bs er 180 38. 1 3.4 85. 0 fay Va) eae ete | pg 50.3 
ON SR cee Be Veni bani ary Sas 4888 44.2 8 80. 0 66. 0 78.1 15.5 57.4 
i D Xa eee eed A) 5PM S'S 5669 46.8 Kaye 81.0 80: Ou) 2e 22 Sas eee ted 53. 4 
Mortage bitters 22 2 5 ess eee 3473 65. 0 4.4 96. 0 CAS De| oa = a ee ee 60. 0 
Pennsylvania Bluestem____________ 4816 56. 8 ES 92.0 91.0 96.1 81.5 69.8 
TD Yo yug ee sass Ee Tee aati sien. 5917 31.5 1.0 Oe (8s One ee ane 45.4 
SP CLIO CHIOM ote sa eae eee oe ee ee 5729 66. 4 8.9 94.0 89: Olle ee 64. 6 
Sel ruamM Die?! es Ra Re Ss eet ar. 5601 2.6 4H 15.0 2200) Bs Aas Se eae 10. 0 
Climax: 
ORES SIN HO tie moe Hn ccremrm a eID 4835 56. 2 1.6 83. 0 83.5 96. 0 78.8 66. 5 
(Dye 5 cond oe | IW oe Rate Bon Ghee yh 6 TP 5955 58. 2 2.8 92.0 SAR ORE a eos ee ere 59.3 
Cox: 
CO ee es A eae 6149 45.2 5 i) il |S econo 5 COS et oe, BO ee eee 25. 2 
Currell: 
Crrrell’swerolitic Se pe eee ee 2906 68.0 { 15.6 83. 0 85.0 95. 0 Cie 70.7 
Do 2 Be ae Ae 3326 76.8 | 13.8 100. 0 78: OF |eout se Al bee See 67. 2 
1D Os re Se Se ag 4889 Wp. 2, 11.9 95. 0 9890 Seas se eee 68. 8 
Woe. Suse Oe ae L754) 6, Seen eS NE 3 89.0 Q4:'0 | 2a SE ae 91.5 
DY seared pete lee rss Oe Ber aati 5766 G7AQAY 1083 94. 0 93. 0 98. 9 72.8 72.8 
|B Xo) ee cies eo sap ey ene os A 5904 G5n2sy oe 98. 0 96; 0) ees eae es 65. 6 
Diamond Crit: 
Diamond Gita seen oe ee 3385 S25On et as0 91.0 98:0: [/e222aes eee 66. 5 
Diehl-Mediterranean: 
TB N(b (evel RU Fos aes Tee aie es Cees Rtg lea 4887 33. 4 4.3 81.0 G6. 5? 5. 5-scee tse eee 46.3 
Diehl-Mediterranean_________-_____- 1395 27.8 1.9 51.0 69508) ee See 37.4 
OTR Ia) MOP Cee Be ean 4494 73.8 7.4 98. 0 81.0 96. 3 95. 2 75. 3 
BS CligySe iss es ko ee ste a ps Pe eee 3396 28.1 SH 74.0 39. 0 76.0 62. 2 47.1 
O'S WP Sto ae ee eg eee 5674 25.9 3.6 47.0 ZR Dal aa eb [ape ee 37.4 
5 Yo paieienee Mea eas ee Ue eet Ye 5930 23.5 2.3 86. 0 Oat [See a es 45.6 
Armperital Amber ss 2 ees ee rere 5931 49.7] 14.0 63. 0 Soahi tose Se eee 52.6 
Fleming: 
TEUSy Cay oye a: SR ORV Ra? eee AS Bethan enticy ae 5996 67.8 tS 8 J | |e pe on) Uae ees Seg Ae ares 36. 4 
Fulcaster: 
Bearded Purplestraw .2...__---_---- 1911 Fizde|) 15.2 93. 0 SOEQ! oti eae aes 56. 1 
nD Yo a one See es alas) SE Sy Se ee Cea PS 5630 69. 5 ype) 63. 0 +S a an | ae ae ie = ec 55. 3 
Blue Ridges. Sele spa bee 5270 74.3 14.1 80. 0 68 Oe Ss eee 59. 1 
Dietz Longberry -=_ 22 foes sa ee 5570 65. 9 24. 2 69. 0 LONG Jal (aaa et | cinch ele 61.0 
Egyptian Amber__.-_._-.--__-____- | 4853 | 72.3| 6.7 BONO) 77RD Et ee ee 61.4 
Bileasters sis eae a aes 3406 66.3 | 27.4 92.0 49.0 96. 8 Woo 67. 5 
ois te ee ees ae | 4862] 33.5] 15.6 S450", 06,0 | eS er cae 49.8 
Dy ea a een ee ee Bey | 876751 Z7eSql 44. Gach | 95.0.1) 78.6 [esses esc ee 73. 2 
TE oe Atoped pia Sheng SES pet Rigs See Lon | 6162 48. 8 D2 bale oe Oe ae ee os ee or eee ee 35. 4 
Marvelous ta ooo oe eee 5685 67.5 | 12.0 76. 0 TE OE Sees ee 56. 6 
(0 CEES EIRA PEED A Ce PERE ee ras | ero 5689 67.3 20. 6 95. 0 Od. Ole Sale eee 62. 0 
IVs cle wietes Bere ie Dok aa ope 5665 ql oo |e ee 94. 0 11.3 95. 1 86. 1 71.9 
1 Df) yaaa cellars ee S ohge 5777 68.3 | 19.3 58. 0 DUNO |r caves cee ee es 48. 6 
New Marvel, or Goose.------------ 60424) AFT TE beak docce cals ee te ie eee | 76.4 


See 7 ————_AABBABBA LADS AIRE A) Oe ee ee SS SS ES. CCE 
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TABLE 1.—Classified list of common wheats, chiefly commercial American varieties, 
erown at Davis, Calif., Moro, Oreg., and Pullman, Wash., showing the percentages 
of heads infected with bunt in two or more of the years specified—Continued 


Percentages of bunted heads 


CG: Tt: Davis, Calif. Moro, Oreg. Pullman, Wash. Average 


Variety and synonyms Ng. in all 
station 
years 
1920 | 1921 | 1919 | 1920 | 1919 | 1920 | when 
grown 
eR te See es 2 SE ee aed cee 
SOFT RED WINTER WHEATS—contd. 
| 
: 
Fuicaster—Continued. 
Price’s Wonder ___-...------------- 5007 | 73.5] 144} 910] 960| 917] 99.3] 76.0 
Red ae ea Se er Ee 5373 | 74.6} = eles 5/55: 0.h e045. ve pees | 56. 9 
7 oe 6 SEE a cee 57 684 b= 10 Oh. 90.01 | 3.0 2 2h 62.8 
‘SiG eae RRS RR Te TAP SEET 3 ease } 2980] 581] 17.5] 90.0] 840] 96.7] 89.3 72.6 
= ie PE EAST Ml SRT ESE! TS 5559 | E80 Oe, rem i | 64.4 
tz: 
Liu [2 ae GS 2 SO gee ie 3416| 73.8| 162] 99.0] 90.0] 97.1] 75.5 75.3 
() es SRE Se 5S fr 7E3 bs 1b Ske 93.0) FES i Ss) 63.7 
Set SE, ae Saeed | 5659] 53.7] 13.8] 93.0] 95.0 }----2_- |azbeci ad | 63.9 
Fultzo-Mediterranean: | 
Four-Row Fultz______ 122-2 Oe SEO ie 14. Bes SEO ee pe eeree 51.6 
Fultzo-Mediterranean____________- | 4811 50. 8 4.8 87.0 75. 5 91.3 81.3 65. 1 
| 
pee Naat! insole pe dp =e 5S76:8- 42.8 by Te GRE. 46 0 eee ee 5 427 
en: 
Ginddens= 2 age ae | 5577 | 71.6 3.0} 80.0] 85.0 | 914} 77.6 F 68.8 
ae eats ee ee ee | 5644] 51.2 Al SOT Se Wee Se |. 54.9 
uten: i 
GintensB/S62. 2 A gh | 4856 | 60.6 4.5} 98.0] 90.0} 949; 728| 70.1 
aa rae are 4 eg ee 50 | Sa ues Soe | ro 
Sos se Sh SH SSS = = + 3 eet . . 75 RE | he | . 
Goens: | 2 = S 
Bp Ass ees ee Sa Se Se ARMA - Fae bp SE oy | 74.0 66: O.} se eee 70. 0 
Goons..-22 2222s aa ee Pe a 76.0} 940| 922) 55.9 79.5 
toe ee en a iy HS be Bs 2d ee 10. OF |S 5 Ee fete pace : 
Grandprize: | 
WNeweteneses § 22 a 5800 46. 6 10 $3. 0 | 5G 0) fe 22 cae | 46.7 
St. Louis Grandprize__= -2.----+.-- 4876 | 53.2 0 SGU 4 ates eed Seen [ona ee 46.7 
ip a ay Amt Re ne 5393 | 26.2 ny) 80.0] 77.2] 83.6] 622 54.9 
a: i] (Re Sete eaaeee: Ean 5913 | 33.7 0 TAO fe een ee ene 35.9 
ipsy: 
DYShnnCe = = 3 A et | 5305 86. 5 26. 7 96. 0 a eas ps ee me 75. 2 
Warners Pricnd= =. -> Aa) se 5793 29. 0 3.4 61.0 32 iT it | pes te seers 31.9 
— 72 Cin CS Ser ae ae Seas Ae = 4 A i ae = Se = 
ig Loe ee es Bas ee 6 OF 19 5 79. : 65.1 OF 
Des ae SS a Bae 557 CO BS CeO bh Ree ee | bas ; 62.0 
) Se Sea at ee Se } 5772). 641) 13 3a DLO} 85.0). =. =e 63. 4 
Bebanents Sees ye} a: 1 5585| 682| 19} 880] 80.0 Agee er E eee 59.5 
Nie “= SS ee Cee | 5307 47.0 | 23 | 97.0 77.3 — | Be tae 56.5 
Renwuiptoeo tba a a Se 4a OE Bl RO) 72 O lo 57.1 
= Cate ES a Ree | 5781 | 79.2 | 6.44. 97.0 | 0005 os ees —— 68. 3 
7S TL Ye ee, Be [5823 h- 808 kt 20 spon BLO) 86.5 [a ee 71.1 
olden Gree ee eet a an is : | ee 35.0} 31.5] 864] 66.0 | = 
Tit OE Se eS ee ee ee 6005 4 | 5 3p) (anes Rel (eee eS oso. wet an 
Harvest Queen: ; | | 
Harvest Queen. psa] sng} 157) 980] oss]. | | m7 
ESR ea ee See Se ee } 0615 79. 8 | : : 4.7 75. 76. 
lo ae eee ae | 4882] 823 25.4) 98.0] 920] 94. 89. 0 80. 2 
22 be 233 Fae EES | 5957 Re 72. @|j> 19. Gre) 93.0], 95. @b2=: te 71.2 
Ilini Chief: i | 
Hlini Chief a=. | 4492) 760) 182) 75.0| 96.0) 933) 865} 742 
Bee Sie AS Se 5406 Srp rSagir ; Sf | eae | eee = 
| 1S: 23) eee eee ae | 5956| 651) 147) 95.0] 80.0]------_ eres lon MR 
Imperial Amber: | 
Imperial Amber__------------------ noe an Bape ee. ee malate | ee 
(ie a- Ses SSH eS Se oO * | f. . 5 . iZ. 
Jones Fife: | 
Burbank Super-_____.------------- | 5544] 73.5 7.1) 75.0] 860] 96.0] 887 71.1 
(Canadian Hybrid. ._.2-2 2. __ 5 = | 5763 73. = iL. 3} 92.0 Tay (eee a a 60. 8 
Pembies 2 St se ERS | 4162} 743] 172) 840/910] 948) 688| 71.7 
“9 2 Cae Es ee ee 8 Se | 5939] 37.4 6.6) 85.0) 70.0] 95.4} 820 62.7 
ianeenie ss ph 1 A | 4468 | 57.2 3.1) 77.0] 51.0] 89.3] 70.4 58. 0 
7 aid ale aie Be | 5236| 61.5 Bike WO) 601. er 52. 2 
nes ed eT idee Bee GiZz ht 70 6 ep 1A Sees see Se 45.1 
Senes foams Prize, i | 3356 | 43.2 isk BO; “Soe ea Ses 55.3 
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TaBLeE 1.—Classified list of common wheats, chiefly commercial American varieties, 
grown at Davis, Calif., Moro, Oreg., and Pullman, Wash., showing the percentages 
of heads infected with bunt in two or more of the years specified—Continued 


Variety and synonyms 


SOFT RED WINTER WHEATS—contd. 


Le 


Lofthouse: 

LPT ER EER piglet Klee See, pe. ee 
Long Amber: 

jong Amber 2 =—-- += <2 sek ee 2 Ue 
Mammoth Red: 

Sp ousetn Red =o soe eee ee 


Rocky Aiowntain- ~~. 2s ee 
Minhardi: 


Odessa: 


Qa a ee nt ee 
GhiguNos5309: se 1S Te 
Ontario Wonder: 

Ontario Wenders: = =) s- 2 oe 


Penquite: 
Penquite’s Velvet Chaff ____________ 
Welvet Scnai 2 os. obo Me Pees 
Poole: 


---------------#------------- 


Do: S624 2 ee beet Oe 


Hence Proliwies =" Jeb eee 4859 


Mortgage Lifter 29. 43-08) Oe 


Royal Red Clawson---------------- 
Prosperity: 
American Bronze: = =. =e 


$480" 87.0.1... 99.01....._ baa e 68.9 

CE! Som os 45.0.| 65/0}... ...5.|cabao@ Dolgr @ 
21.4! 380.0} 920} 902| 741| 69.5 

75 a ee Re ae, Pees 40.8 

$7 | 73-0] 760). $4.7]. 744 57.1 

17:6R6 9.042 90:01 Te ee 56.8 

G6 77.01 © 62,5 |_._»sedenstiie 54.6 

S-hOe? arg: geo. |- 2 = ase wed 61.6 

74.1 8.2] 97.0] -680| 940]. 767 69.7 
77.8 O71. BOL Reds ke ee 66. 0 
71.5 R 5Ws 01.0.1.-- 9801.51 eee 64.0 
S284 db24- B01 GL O48. eee 52.5 
56.3 7 ae? 7404-260.0 1. eae 51.7 
44.7 3.7| 90.0| 77.0} 89.4) 61.9 61.1 
647 fo 2E39° 840] 9401 eee | 66.3 
61.8 Ph Ol LO eee ———— | 2R8S5 
40.8 3 @(Pt 50.04.- 67. 042... eer 40.2 
48 iat He jd 249 9 iS ee 15.7 
62.3 GOs Od 29.0 61.4 
Al 2264 BRed “OS eee 72.0 
49. 3° 16.0! 57.0 4.--79.0.|-sthobdn eine 50.3 
77.6} 30.9] 91.0] 70.0} 70.0} 60.6 66.7 
7.7| 104] 77.0) 91.71 sLsl 727 68.6 
68.2 & 9963 78-04-84 74 | ae 60.0 
76.2 R9Po 92.01 30,0)... ees Saheges 
4G ERG 37 Sa Foe ieee en 41.9 
3.8 0 40.0 ee ae 38.2 22. i 
Et cuted oa SO 93.0) 94.0)... 24 eee aR 
Bei soy 51.0} 93.0| 656| 613 67.7 
ey Ca a eS Bee Be ea ‘2 
5.6 5G Wd. carl eee 29.7 
40.2 GAGS oo et ee 20.8 
7.2 i es ae GEE ees See 3.6 
24.0 106 301-7201... a 42.5 
649] IL 79.0} 92. 97.3| 843 71.6 
70.4 4% 14 EC B10). 95.74... eer ee 65.2 
53.8 39/03 yo.0). 99 54-4.) seat 55.5 
79> of Tas O30. 92.04...) oe 69.8 
Be et 67.0| 80.0|........|... saa gene 
46.6 0} 80.0] 80.0] 91.8] 863 68.0 
60. 6 53) 80.0) 725]. 843] 712 62.3 
56. 1 19) 85.04 86.0)_._.....):390REn 57.0 
63. 0 4 S42? 77.0 4-780). eee 55.6 
46, 1 Sh MBS fin Al 3: inal 5s ae ee 24.9 
M31 305) Heo) sl tome 67.4 
35, 5 if 9462 73.04. -.65. 0:2. ante Bee 43.9 
73.7 5B 4406 93.04. 87.5615_- ereee wrete 64.9 
65.5| 146] 920] 90.5|. 922] 813 72.7 
73.8 7, Oe 03.04. 72. Ol nl 61.6 
86.5 6 24 34> 50.04.80. 5.) nae ds 72.5 
71.7 Of SAS D3 Oi 40. Oil sos see 53.5 
G79 (0-13 Sal0 Be Dd.. a Osa eee 62.9 
G03) a7, Ui) Ah ast el eee 44.1 
69.8 3.6| 820; 84£0| 75.6] 743 64.9 
71.5 5°97) Sad" abale. eal ee 60.0 
PS edie Deo o}” WB Boe ee 


Percentages of bunted heads 


Davis, Calif. Moro, Oreg. |Pullman, Wash. Average 


in all 
station 


years 
1921 1919 1920 1919 1920 when 


grown 
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YE 


TaBLe 1.—Classified list of common wheats, chiefly commercial American varieties, 
grown at Davis, Calif., Moro, Oreg., and Pullman, Wash., showing the percentages 
of heads infected with bunt in two or more of the years specified—Continued 


Davis, Calif. 


Percentages of bunted heads 


Moro, Oreg. 


Pullman, Wash. 
Variety and synonyms c = 5 i pees ° 
station 
years 
1920 1921 1919 1920 1919 1920 when 
grown 
SOFT RED WINTER WHEATS—contd. 
Purplestraw. 
Alabama Bluestem.) 42-22..-_-_22- 5302 93. 5 60. 6 99.0 316-0) LSS Burk Hee Se 72. 5 
DD) Oneview ak A) SPR S| RAED 89.8 DEON 2 ote Sele seee Eb oe eal ke 82. 7 
FUG WLES GTA Wet oes Bee eas 1915 89. 1 86. 1 90. 9 $6. 0 72.0 78. 6 85. 5 
AD) es hs RT ON 5595 94. 8 60. 8 97.0 STASR HS Us ee 85. 0 
Ore etre Se EE fe 5815 90. 1 55. 3 95.0 S720 AEs eo eee 84. 4 
Red Chief: 
Harky-Red:Chief.--.2 OO 2 Ue: 3392 44.0 6 40.0 (8-0: ee Sees he ee 40, 7 
(0) SE ES edie, SAO te: SOE UNS 5951 44.1 -8 44.0 77.0 61. 4 57.9 47.5 
Red Clawson: 
Barly Red Clawsonz:/.-22___.) 22) 3393 71.5 4.7 95.0 S25 Ones sa Bess ens 63. 3 
Do sites Sah a Ue ee ee 5640 48.7 RY, 89. 0 79. 0 76. 7 79.9 64. 2 
Red May: 
Beechwood: =. 5222 As 2 ee ..| 4886 77.8 18. 7 69. 0 +57 (Ray fd [eae ce aie | SE ME can 28 63. 3 
a) Qawali ON A 5566 73. 4 16. 1 79. 0 SSA Yl 1 a rae FS De as 0 69. 9 
Marly-Harvest--===-4).- = - -) s 4334 81.9 8.6 91.0 QO pS pte uas eee 68. 0 
HMarlyaRipers cay cha Se a She 3394 SAT 8. 4 63. 0 18. Qi22. See rere 50. 5 
Woes iene see SN Oy ot 5319 70. 6 WSSZ, 84. 0 OOK O» eee ES: 64. 5 
IENTE RGIS eee NS eS ala 4854 66. 5 12.8 80. 0 9050s ee eee Seer 62. 3 
Jones#one berry. 22 Se a ee 5339 53. 4 19.5 91.0 80. 0 95.0 82.1 70. 2 
Machigany Atm pers = pane) eee 1969 64. 8 SRS |S Ace Ba ace a | Ee 30: 0 
Ose eee cies een ERE os 4864 51.8 TOS ORE. 5 Mere he lee = ee 82. 7 79.7 57. 6 
Michigan -Wondera<2! 2208 5321 65. 3 11.8 85. 0 865-60! sons SOA Dae 62. 2 
CO ay tices ac cela gk RY peo 5589 gad 9 20. 5 89. 0 90:.0- tana nearest 62. 9 
Oa OS eR FR ARR SWAY 4868 70. 5 11.1 94. 0 96.54 Sosessccleee de 2 68. 0 
Pride otindianas 2h ek ee eas 5324 64. 8 22. 0 68. 0 80k Go| Se se ee 60. 1 
VEGI Lay ees Sen ee ire gS) 5336 Ulhse- 8.4 89. 0 91.5 95.1 84.0 74, 2 
iD Xaver Si eit Coste We AeA? Ea 5596 75. 6 9.2 80. 0 822.05 be mca ie eB eee 61. 7 
1 BY0 SS epee: acagenlegect ng Cm oa Ae DAD a Py 5731 74. 3 7. 4 96. 0 65: Olea so ser eee Ee 60. 7 
Red Rock: 
UCC OC ke erie rane Se I id 5597 55. 8 12.9 75. 0 S12 Oe) sce 6. | 56. 2 
U1) Eee ee da 5976 49. 2 4.8 65. 0 76. 0 87. 2 61. 0 Die 2 
AD) eee eer NG OE 6007 69. 1 NORTE 22 See en te RRS a Me 42. 4 
Red Russian: 
FEVCGRESUISST aM te ee 4509 38. 4 2.8 83. 0 90:5: [Passi Sees Rh 7) 
"DAO a= Sei We Rie roe Ea eth ce BS ad 4681 30. 5 225 83. 0 80. 0 86. 6 75. 0 59. 6 
Red Wave: 
OHESRR CO NVA VC st te a bas Te 5582 59. 9 54: 63. 0 Ole Oss sane eens 54. 8 
GG Vicivietrsee ere kot nS ee 3500 72.3 4,4 80. 0 96. 0 Ole? see ceey 68. 8 
TAOS eS has eat cc eae a 4872 58. 5 Cots 71.0 HSH O Rs se eae ie ee 48.8 
Rochester: 
RochesterRedise ss cites Me de oe 5312 63. 6 13. 5 97.0 33. 5 91.5 84. 4 63. 9 
MU) eee ee ag 5693 58. 4 14 78. 0 62702| {222-22 |-- eee 50. 0 
es Shepherd’s Tennessee Fultz_______- 3314 66. 1 9.0 60. 0 SSO ES Oses paar es 55. 8 
udy: 
Queen of New York______-______--- 3493 75. 5 4.6 93. 0 TOF OI Se ee aa Ae 63. 0 
RSD KO (s'/- 5 Says Sere eee ce RS A 3 4873 62. 6 7.6 87.0 83. 0 28. 9 78.9 58. 0 
IDC ae Rae Gee a nee eas 5625 67.9 4.3 81.0 Wa ssK 1G) ee oes (eee Ss HY il 
{DOV seo BES ea ed ea ache TB 5963 67.0 4,1 98. 0 GS8ra7 | eee ee ee ees 59. 4 
Rupert: 
RUC LFS e Gel aN sre a ars ey 5920 56. 2 7415) 93. 0 64. 0 93. 8 72. 4 63. 7 
Rural New Yorker No. 6: 
ede ENIssare ea SE ee sy as 3496 35. 0 2.0 73. 0 7 ASOT Yul ke yas art aE RNs, 46. 3 
DY 0 Sri eg Ea a Oe 4493 78.1 14.3 76. 0 SO20r 222225 ol eee 64. 4 
Rural New Yorker No. 6_____------ 5921 67.0 4 66. 0 TOE Die SS LE aoe 51.0 
Rural New Yorker No. 57: 
Rural New Yorker No. 57______---- 3516 87.7 WAZ 92.0 94. 0 96. 1 79. 7 77.8 
Ona BiG? RA 2k te tae. | oe 4505 Wed 6.1 93. 0 93.5: | 22052224 |B eee 66. 0 
(Ne (Aro ee fh ne 2 tw 5151 Stay. Fe 10. 9 83. 0 Ona 22 Als eee 55. 0 
Welvets@liaits <6 sat 8 eg eee 5784 59.8 23. 0 97.0 O40! |S oss 222 See 68. 5 
Russian: 
Me NISSAN = ee eC ne ee Be Bots so es Boe 30. 0 1ShOU S228. oe ee 24. 0 
TISSIaMUeGieas 2 sa Foe ee ele 5928 78.3 4.2 73. 0 0450) 322 2b oe ae 62. 4 
Schlanstedt: 
Sonmmmnerwelzen-. 222 -- 2. sae ccke 4646 75. 8 28. 5 65. 0 72. 0 42.0 73.1 59. 4 
Shepherd: 
SHepherdeaese- 5 =. 54s 2 ee 6163 71,6 T2sboo 2s 5. eA eri are 42, 1 
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TaBLE 1.—Classified list of common wheats, chiefly commercial American varieties, 
grown at Davis, Calif., Moro, Oreg., and Pullman, Wash., showing the percentages 
of heads infected with bunt in two or more of the years specified—Continued 


Variety and synonyms 


SOFT RED WINTER WHEATS—Contd. 


Sibley: 


Silversheaf: 
Jones Silversheaf Longberry - --- 


Squarehead: 
netsh Squarehead____________- 
Squareheads Masters [sine 
Brown Squarehead_____________- 


Treadwell: 
iMread wells: == Sah ae ye 


Virginia: 

VAP Gan yee es ee cage Ere 
Wheedling: 

Wh e@eCin gyi 20 ra pe ee ee 
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TABLE 1.—Classified list of common wheats, chiefly commercial American varieties, 
grown at Davis, Calif., Moro, Oreg., and Pullman, Wash., showing the percentages 
of heads infected with bunt in two or more of the years specified—Continued 
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TABLE 1.—Classified list of common wheats, chiefly commercial American varieties, 
grown at Davis, Calif., Moro, Oreg., and Pullman, Wash., showing the percentages 
of heads infected with bunt in two-er more of the years specified—Continued 
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TABLE 1.—Classified list of common wheats, chiefly commercial American varieties, 
grown at Davis, Calif., Moro, Oreg., and Pullman, Wash., showing the percentages 
of heads infected with bunt in two or more of the years specified—Continued 
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The data in Table 1 show that nearly all varieties of common wheat 
are very susceptible to bunt. There is a difference, however, in the 
degree of resistance possessed by the groups of common wheats when 
each is considered as a whole. The data are not strictly comparable 
but are doubtless indicative. The hard red winter wheats are the 
most resistant, showing an average infection of 22.7 per cent, and the 
white wheats and the soft red winter wheats with average infections 
of 60.2 and 58.8 per cent, respectively, are the least resistant. The 
hard red spring wheats showed an average bunt infection of 50 per 
cent. 

Within each group are found one or more varieties or selections that 
are highly resistant to bunt. There is a greater number of such 
resistant varieties in the hard red winter group than in any other, 
but a few of the more susceptible strains are about as subject to bunt 
as any of those found in the other groups of common wheat. The 
very susceptible hard red winter varieties, Alton and Eureka, are 
awnless and of little commercial importance. If these were omitted 
the remaining varieties, all belonging to the awned Crimean group 
and comprising almost all of the commercial hard red winter wheats, 
would show an average infection of only 10.9 per cent. This is less 
than that of any other class or species of wheat except einkorn. 
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Of the entire list of common wheats which were grown in all three 
States for two years only two remained bunt free. These were 
Hussar (Red Hussar), C. I. No. 4848, a hard red winter wheat, and 
Martin (Martin Amber), C. I. No. 4463, a white wheat. 

None of the hard red spring wheats was especially resistant to bunt, 
although Ruby had an average bunt infection of only 11.5 per cent. 

Besides Hussar, which was immune, other hard red winter wheats © 
showing a high degree of resistance are Minturki (C. J. No. 6155), 
Kanred (P—1066 and P—1068), and Rieti (C. I. No. 2578). 

Two strains of Odessa (C. I. Nos. 4473 and 6035) were the only 
soft red winter wheats showing distinct resistance to bunt, and these 
were grown only at Davis. 

Besides Martin, which was immune, other white wheats showing a 
high degree of resistance were White Odessa (C. I. No. 4481-(O), 
which had an average of 0.2 per cent bunt, and other selections of the 
same variety (C. I. Nos. 4651 and 4655), which were infected only 1.1 
and 2.4 per cent, respectively. 


SELECTIONS 


In 1916 at Moro, 134 selections of hard red winter wheat were 
crown in the classification nursery. These were tested for yield in 
the nursery at Moro in 1917 and 1918 and were sown in the bunt ex- 
periments in the fall of 1918. . The complete results are not tabulated, 
but several of the selections proved somewhat resistant to bunt. 

Detailed data are shown later (Table 8) for eight of the most 
resistant of these selections, which were continued in the experiments 
during the three seasons following. 

In the season of 1919-20 seed from 168 head selections of Pacific 
Bluestem (White Australian) wheat was smutted with spores of 
Tilletia tritict and sown in the experiments at Davis. The original 
head selections were collected from a large number of fields in the 
Sacramento Valley in 1917 by J. Allen Clark and E. L. Adams, of the 
Office of Cereal Investigations. They were grown in the nursery at 
Chico, Calif., where the seed for these experiments was obtained. 
The results from this single season’s experiments show little proba- 
bility of finding bunt-resistant strains of this variety through head 
selection. The lowest percentage of bunt im any selection was 78, 
and most of them showed more than 90 per cent of infection. 


CLUB WHEATS 


Data showing the results obtained with club wheats are presented 
in Table 2. These wheats had an average infection of 68.4 per cent 
and therefore are highly susceptible to bunt. As a group the varie- 
ties are more uniformly susceptible than are the common wheats. 
The lowest percentage of bunt shown by any variety or selection was 
9.2 per cent, by a field selection (C. I. No. 4669) which closely resem- 
bles Hybrid 3. The next lowest percentage, 32.3, was shown by 
Hybrid 3 (C. I. No. 4239). 
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TABLE 2.—Classified list of club wheats grown at Davis, Calif., Moro, Oreg., and 
Pullman, Wash., showing the percentages of heads infected with bunt in the years 
specified 


Percentages of bunted heads 
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Dale: 
WD al enGilonian ste ee ee 4155 91.3 54.3 OLSON | sae 71.7 55. 4 64.7 
ORR P SSE ee ee eek AY RE OS 4255 85. 0 45. 6 54. 0 Baa eta Se || esa ae) bay ee 54. 5 
CO Ney eC HE yle RROD cael FER a Mangia 5902-A| 81.6 58. 3 68. 0 BOS OT ese eee es see 64. 5 
Hybrid 3 
Heleys Did deohata paee ae otemar tate rated 4239 34. 3 2 3.0 16.3 85. 7 5A. 4 32. 3 
ITD) ORS AS Ee a 4669 2, 8 13. 0 202 Gaba 10.3 9.2 
Hybrid 60: 

Ja (yy oy eUo La 0 crest ey Mme igen Praie  WUnyegd 5024 | 88.0 66. 4 99.0 92. 5 98. 4 62. 7 84.5 
Hybrid 63: 

15 Ey OV eKG La aes ee ae ie ae A gee 4157 84. 5 85. 0 95. 0 95.0 67. 4 74. 4 83. 6 

AID) Os ea LE a hn I Ro 4252 88. 3 81.9 78. 0 TOOL On| SS ees oe 87.1 
CG eg re Pa Real at OS SNA 4510 80. 0 74.7 90. 0 9520) |e aoa |e eas 84.9 
Hybrid 108: 

Elsyiord dul 08a bes ere eo eek 5025 80. 3° |. 358-2 82. 0 66. 0 63. 3 93. 3 73.9 
Hybrid 123: 

EGA oy rKG] IPSS se ee ee ee ae 4511 77.3 65.8 91.0 60. 0 61.9 lice 1583 
Hybrid 128: 

Ely bTAGh OR =x 5 ea Se ee 4229 74.7 31.0 82.0 93. 5 96. 3 83. 7 76.9 

BLE) eg eee has ee 4257 64. 1 BUS gre (Ea i ar ee baa a pe ed 41.7 
yea co ORS AN HAO RO WS 4512 87.5 35. 1 88. 0 cS a0) [iets Ea na 76. 4 
Hybrid 143: 
JS Ly oy cig Ha ceees ee eaiee ee a ee ee 4160 83. 0 74.5 95. 0 100. 0 66. 8 79. 4 83.1 
EYED senses er teste ae GEN ed 4513 78. 6 69. 5 87. 0 GG F Oi recs aoe. [Pree ear se 82.8 
; 2 TY 0s Ss sean, Se aes oe Ea nea ae §255 79. 5 60. 8 94.0 8 0 Fs 0 a Fp ay 81.1 
enkin: 
venkeia’ Clip seas ees 4674 82. 0 DOE i |e aes Sal Bonen [tee cee ete lp ie ee 70.1 
OS EK eae Sec ea os ee 4675 65. 5 ESA IR parece | ce | pen el | eae ag 59. 0 
HID) OMS ease a 4676 78. 6 COE oreo ee | Bac mae cite teeta [ome Mapes 72. 7 
AD) Ose je Saeco ced Peo Ss 5177 81.2 54. 9 46208) =325— 52.9 60. 5 59.1 
1 DY) Se Bat. Cea eee 5261 80. 2 70. 6 SOS Oa acon Eternia ie ee 78.6 
{DG [RSs Boo ta a wc) ee 5903 74.9 68. 3 ET US nearer epee er ee fan 64. 7 
Little Club: 
HerblesC ibe eee 4066 92. 2 75. 6 50. 0 90. 0 67.3 68. 2 73.9 
76 je a a pee oe iS cee 4225 89. 6 82.5 73. 0 OOO: esa ee eae 86. 3 
DN ie te eS 5897 95. 7 81.2 78. 0 Sib |e se ee 88. 1 
Mayview: 

AVS avd Cpe tie tee cane Aare 5874 97.3 77.6 AS Dill eee Soe 74.9 63. 0 77.4 
OreconcRedchath 2. =. 2. 4 as pac 4224 88. 8 80. 1 SS Oyj ese cnd = | eae aees ees [Bee ee 87.3 
Redchaff: 

BESS Ue ee hs 4241 93. 8 84. 4 GONE | Bese le pias 79. 4 

SDD peta ee A BG a Yes Nae eo 4243 90. 5 77.0 OS ON pane 60. 9 66. 5 70. 6 

Loses eee ee te 4250 92. 6 72. 0 Asi Ok | aera eee |b noe See 68. 5 

IE Vg) 5 a Sa eS re 6041 67.4 AS SA ical ieee Sieh | emer | ae ea eee ea 55. 4 

se Saltaluake- Club eee ee 3018-R| 85. 5 60. 6 3ocOE| ees ey ee 59.7 
AR ORTRO kena eee ee es Le 3720 68. 6 54. 6 66s Onis Sash Ex Se ie ae 63. 1 
HED) Ques tating ange eee 4282 TA at 51.7 Ofek Way | es Ere 42.8 62. 0 51.3 

HUD) Gene yee in Sl) a EE Ss 4571 CHT 60. 1 TO 8 Ss Dees oe eo |e a ae 71. 6 
Annual average = 8) 7 ss see 79. 5 58. 5 64. 9 76. 8 67.4 64.7 68. 4 
Two-year station average______-_|------ 69. 0 70.9 6621 Se eee 
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DURUM WHEATS 


The durum wheats as a group are more bunt resistant than the 
common and club wheats, except the hard red winter varieties, but 
showed an average infection of 33.1 per cent (Table 3). Thereisa 
wide range of susceptibility, however, between varieties within the 
group. Kubanka (C. I. No. 2909) and Velvet Don (C. I. No. 2222) 
in limited tests showed high resistance, but none was bunt free. 


Taste 3.—Durum wheats grown at Davis, Calif., and Pullman, Wash., showing 
the percentages of heads infected with bunt in the years specified 


Percentages of bunted heads 


. - Average 
Variety Pe E Davis, Calif. Pullman, Wash. ial 
y station 
years 
1920 "1921 1919 1920 when 
grown 
Acme 

INCTIIO PRS sE eRe oats St ae ESO Bee 5284 67.8 49.1 38. 7 38. 1 48, 4 
PACU VLAN Le Les aly aS ENS ieee es bee Ure eee Bee 1594 9.5 8 2.0 30. 8 10.8 
Arnautka: 

VACA UE Kia rere A se TUN Pee 1494 55. 9 ike; 11.3 64.9 35.9 

IO) ES See GE ee 4064 43.0 7. 4 9.7 56. 8 29. 2 
1D Yo ee aeaieaey La eer eke MUA en ie nL eal yn Lan eS 6174 44,4 O2i 3 eee oer Sie 26. 6 
Buford 

PB ULOT OE a2 Ree se ee ke a Ba FUNG 5295 30. 6 io 13. 8 59.9 27.9 
Cre wAOKGES CELUI REGO LC ee er ee 50. 6 Pa fe ie ps ae a ee 43.9 
NM PIO ek ee ae ee Sy ee 2888 2.8 QO} eee See oe 1.4 
Kahla: 

an en ee Fea Ey Sc oak ieee 2 SNE ee 1595-1 65. 4 145.47) ees ee eee 39.9 

TB Yo steer ee ete te A Si ok I A 5529 18. 6 9.7 6.9 28. 6 16.0 

REGIS Wal pss ech Yate cS le ee eee 6031 22.6 4.64) eas sees See 13.6 

tS) COy2) Fees pe ee Ne io a eet ee dor ate d Won ge 6046 40.7 7s Wa) pee ae estat CS ee 32.0 
Kubanka: 

Moarbanikac-tiateen bo One St a 2 eRe ek Beene 1440 45.4 14.6 veal 28. 0 26. 3 

A Qa eo enn 2246 49.4 BO Bole ase 41.1 
1 D Xora. sactidee ea 2 Meee eegeaes Saye Seen ies wl tS 2909 1.9 Oe eae See ee ee 1.0 
RerbankatiNons 222 oo ae sce Ae ee | ae 4063 30. 8 13.8 9.3 28.8 20. 7 
Marouani: 
IMG arOUuaT inners ee See aa 1593 21.9 25. 3.3 58. 5 21.6 
1D Yoyiias Ws Sel acces pe Sie Meee fre ON te ue 2235 92.7 AU BN Ten Re ee eee | Hee I Te 81.8 
Oe Se FS Me arn ge Ree ap een 2235-1 89.9 1459 ee ae Se 82.4 
Wiedeahsere = xo sienna te Rt See Eee 1597 48. 0 QO: es roe ee eee 24.0 
Mindum: 

Mind Ura bss. CRSA ead See eege 5296 3/05 14, 4 14.3 29. 5 23.9 
Monad 

NROna a2 2th oe ete eee 3320 64. 2 50. 0 33. 4 39.9 46.9 
Peliss 

Pelissier: | lsu ei eS E APRs 1584 15.5 14.0 258 a CE COL eee 10.8 
Pentad: 

Rentad: (D5) psn ails sabe cal ian eee 3222 73. 4 33. 8 22. 7 50. 0 45.0 
Rigla Karten: lee ee a ee Pe ee Ee ee 2198 79. 5 5359) hehe Sees re ee 66. 7 
15s) (aU Leas Maint ANGI A Rs a AMR Ohne Re Ah LOS yA 2089 42.1 A Os | os Fe Lee See 29.8 
PaLaOllak sss 6 sew ss Gan WE bie eee 2228 47.0 16; 5. occ eee ee 31.8 
Velvet Don: 

VMelvetiDon sis 35 2.0 Oe eee reas 2229) ee. 2 dene om 5 ere eae oe 4.5 0 2.3 

DOME ees [eens noe a oe i need 2247 77.0 31.84|s353eee ce BE ee 57.4 

‘Yellow: Gharnovka:. ese ae oe 2096 1522 i OOalélasss ace ROS Bs 67.5 
Cio pmamne) ei a. Se Ee aie ye re cat 2575 28. 0 829) [S2eet es cee ee ee 18.5 
Amnualiaverage..j228s<s>Abar ane) Din es 45.7 23. 0 13. 6 39. 5 33. 1 
Two-year station average_-_-----------..|----.- 34. 4 ZO ON eee ee meee 


MINOR WHEAT GROUPS 


Results of the bunt experiments with the minor wheat groups, such 
as emmer, spelt, poulard wheat, Polish wheat, and einkorn, are 
given below. Data for the first three of these are given in Table 4. 

The data for emmer show that the varieties grown bore 18.5 per 
cent of infected heads. Emmer is more resistant than common, 
club, durum, or poulard wheat. 
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‘The data in Table 4 show that spelt apparently is slightly more 
resistant to bunt than emmer. The varieties grown showed an 
average of 15.9 per cent of infection. 

Such poulard wheats as were grown proved more or less susceptible 
and showed an average infection of 29.8 per cent. Winter Alaska 
(C. I. No. 5873) showed the least amount of bunt, 6.2 per cent. 


TABLE ‘4.—Percentage of bunt infection of varieties of emmer, spelt, and poulard 
wheat grown at one or all of the stations at Davis, Calif., Moro, Oreg., and Pull- 
man, Wash., in the years specified 


Percentages of bunted heads 


C.I.| Davis, Calif. Moro, Oreg. |Pullman, Wash.| Average 


Variety ae in all 
F station 
years 
1920 | 1921 | 1919 | 1920 | 1919 | 1920 | When 
| grown 
| COST» + olf 28 1D) ecknoe) OBS Hibirs [BBOR 
EMMER | 
Black Winter: 
piace Wiinter? fi tiio Cie) Fg. Sat 2337 65.5 09 FRE Uh ee i Sate 39.1 
Khapli: 
PRG rrapiiieetoes nee See ence 1 Pee ee | 4013 1OZOE SS GSH eS es eS ee ere sere 8.4 
Rag Sp rinie fers <3 48 wet bora eee | 2484 226. ps :46..8 et coe ssi aves 3s ets 23.9 
Di Qwaer esse Fo eee PATS Subs Oss Ec a eee ec ee .9 
Vernal: 
NVIRIHO ODEN a2 2 oe | 1524 BE pot. eae ee ee Pe ee Pa es ee eee 24.0 
VTE ee Ste =o} 1526.]. ..49.4 ‘14.8 
ATIMUADAVPRACe.. a te ke be oe 28.7 18.5 
Two-year station average_________|____-- 25 see. OS eae es £ Oren S| eee 
SPELT 
Alstroum: 
AN SARS TTT eee ee 
Bearded: Winter: = <-> sa} ete f= 
eG WaItleSG ct soe Pe ee 
PACK CAFO E Gs =o en ie 2a k Td 2 Seen ees nears! (SAREE eal jee Ue 
Pirqupn-Heartied.< . + = ==> $5 2-52 -2 
Dace Soy a fg el ere Sea ae Sees ae 
Red Winter: 
EVEL PEEL OR ea ee Ne oe 
White Spring: | 
hLDET EGA SSY By ola i cele at pec 


Jas TAGE eS Beenie p= Ae 


Two-year station average_________|_--_-- ~ 22. Ss Muddiatens =e 


QaSjeSjqQCVS'. qqjKqm je, ee 


POULARD WHEAT 


1) 0 2: BES Se eee oe ee 


Anmmuntaverage: robb se} be Sole 


Two-year station average_-__-.___|__---- 


Only one variety of Polish wheat (C. I. 3007) was included in these 
experiments. It was grown for two years at Davis and Pullman. 
At Davis it had 37.3 per cent of bunt in 1920 and 12.1 per centin 1921. 
At Pullman it showed 1.8 per cent of infection in 1919 and 27.4 per 
cent in 1920. It averaged 19.7 per cent of infection in the four 
station years grown. 
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Einkorn (C. I. 2134) was grown at only one station, Pullman, where 
it remained bunt free in both years. In experiments conducted by 
one of the writers (W. W. Mackie) at Berkeley, Calif., in 1919, einkorn 
showed about 25 per cent of infection. 


RESULTS WITH AUSTRALIAN WHEATS 


Many Australian wheats, principally spring common varieties, 
were included in the experiments at Davis and Moro. These wheats 
were grown during two years at Davis and only one year at Moro. 
The same methods were employed in smutting the seed, sowing, and 
calculating the percentages of bunt as were used with all other 
wheats. The results are given in Table 5. 

According to the results of the limited experiments presented in 
Table 5, these Australian wheats appear to be rather uniformly 
susceptible to bunt. A few varieties, however, show a marked 
degree of resistance. Among these are Florence (C. I. Nos. 4170, 
4988, and 4740), Genoa (C. I. No. 4120), Bathurst No. 2 (C. I. No. 
4116), Nardoo (C. I. No. 4985), all common wheats, and the only 
poulard wheat included in the list, Marster’s Perfection (C. I. No. 
4726). None of these, however, with the exception of Florence, 
shows enough resistance, combined with other desirable qualities, 
to make it highly desirable for use as a parent for hybridization 
purposes. 


TABLE 5.—Australian wheats grown from smutied seed at Davis, Calif., and Moro, 
Oreg., showing the percentages of bunted heads in the years specified 


Percentages of bunted heads 


Wanety Cc... Davis, Calif. ea 
et Oner Stati 

Oreg. ——- 

1919 | years 

1920 when 

grown 

SPRING COMMON WHEATS 

[aR DE) CF eS RA RR SOREN tae ented UP eed na. Wie Se BAD De rate 4164 55. 0 79.0 58. 4 
PATTICTACATEUN GS 22 2 EE ee RE Se ee ee meee ee 5134 90. 6 6 54.4 
TAD) Cre Oe aD Be Siar Oiripeetetions weet: sa iriy Se SL oat 5000 92. 6 76. 0 78.2 
IBSTNUTStIN Oo 2. ee eR ES Pr eee a epee 4116 14.4.) e298 a4 ae 8.2 
T BEF cad gegen el neath iE a Iek ae pnts eee Sry ya 4165 44.7 76.0 46.0 
dB Yael 2 pea) Sere Meageieee? ce apis Lede page a Bey ct ET 5008 60. 1 61.0 47.0 
D0 Pac ho ee <bean eee | 5138 vg oy Bi erat 48. 2 
Blount7s Weambmeee 8 A ee ee ee ee DORE aS 2 el ae 96.0 [czateas™ 
GDS ee Se rec ee ee ete: err See eee ee 4990 81.0 s 90. 0 79. 2 
BGMen te. <> Rk re ee eS 8 ee ee Pea 4731 31.8 Sof | Saeeee TS 26. 7 
arGien! tf Sex enka See ee Geer eee 5063 67.8 ! 52. 0 54.8 
SETA 10) Pe | i eS ES ie er sage ne ee ee 4166 51.8 : 87.0 57.7. 
Sees Ee eee SES 2 ee ee 5012 78. 5 4 52. 0 55. 6 
One Soe ie eee pea ae ee 5125 64.5 ip fe panne eee eres 51.8 
Cowra INOs Base CS ee ae eae eee 4119 49.4 : 71.0 52.0 
@pdar. 2 = 22-9 he SA A ee eee 4117 22. 3 D.dijlseseaeee 14.0 
LD [oh ae ae et A aD. YP eee ey 4737 27.4 26. 5 66. 0 40.0 
i 1c mee arama ee ae g DEAE ARM SCR Tab WT YTS 2 e 4989 19.8 9.7 50. 0 26.5 
Canbertae 220 00 ea ee Te 4986 74.0 57. 6 84. 0 71.9 
Gites 2 ht nt ee PO OE aN 4730 76. 2 50. 5 95.0 73.9 
CIS Veli c= Be ee a er a Na elaine gee 4118 83. 1 ES tp lig pest gS ae 3 68.1 
Soret {2 4 Tyr Sse! Pe eepey gyre 4732 91.5 54, 2 89. 0 78. 2 
Yee ee ee bet en ee SRE eS SS ee a 5123 94. 0 78.5 86. 0 86. 2 
College Purplestraw 2.2.2 +=! Dia Ue) SE ge 5005 92.1 56. 2 74.0 74.1 
Oollere HMelipse=- 2-2 FS Be eee Be es 4998 83. 5 56. 4 84. 0 74.6 
COMMON Waa cn a ee ee peu eee ee eer 4983 79.6 57.9 51.0 62.8 
Comebatkih 400 sre Peter To ay © ea 4991 71.1 58. 2 78.0 69.1 
O 8 55 Ee ey ORS, ee. a see or 5979 63. 8 37g Et RR CRC 49.9 
Coarrell’siNor3-.—- oo ee ae Ee eh oe 4999 64. 6 28.8 25. 0 39.5 
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TABLE 5.—Australian wheats grown from smutted seed at Davis, Calif.,and Moro, 
Oreg., showing the percentages of bunted heads in the years specified—Contd. 


Cul 
Variety No. 


SPRING COMMON WHEATS—continued 


@TOSSOLC CANO 2S ee aes Mee 2 eels rabies Mee a Descent 4987 
(CRU BEA NT es Sas et ae eed Deca asa epee SA ce NATE Ae GMen Aree Sebel cama 4982 
TDN GSA Gaal Os EN Laces HI ce NES Sear al lee ell hme nani me tanctah 4996 
REST ee oy eaten eae ve tg os Ske as i de cage i fines 2824 
ander Setartend (se eye ase Ree ee ae Oe Seen ae Pe 2992 
PEGE ALO Me cere ean ee ore ee een nuh eS 4168 
GD oye 3 ais aft atte enc Seal ace eae Ay Che etna Paine NCR er Rat 4734 
RUDD Gy is nics eee Cis So ARI lea ae 2 Ee Ea a RS 4979 
1D) Xo) Peete Bea Sie eae Ne TGS ae tcp Me eee pee Se he Cette 5118 
TON e Of n oll Guat = SPS NG PSS Sn Gecsbay . Zt allanol: Bieeeri bel by Sueee aetian se 4169 
[DY oye 2 Ee CRS ae AEE Tash end Cea ac 1 A raya 5013 
Wd DY ose) Sees oh IP ak ee ea UN at crap le ai eee bahia eesaiPecara 5980 
BBO ECT CO eee Soe es Re aie a OAs SNE OE Sy ek, Pee 4170 
1D Xo nsf NR re tee tle Gade re 1350 el vs BM Oe RS a NE CSO G8 4740 
ETB) 92 a NS ES to 2 pease oe aE nad pee ae A, 2 4988 
YB) o) an ae A Sees Ses tet ce Comer ea Ree Nepean eh 8 Re Ne aera 5129 
DS) Qe, Ae rer ee WARE ele BEARS Oe ee 5981 
BQ ee pests Sookie tye Se aE er, Ak ead Mee ng et eet esr 
MD) OSes EAS is eh ao IRI DO et eal SiN Sieces Sants oe ett Fg A lee teem 
(Gi oa cash: We Mcon ee erat hey co Pui en ie eh. ei ocak Reus e' acuieee cee ee 5007 
(GTN ee si a NAA) is ay een cS pa OE Mano pe aD 4120 
Gp Se ee ee te Be ee RE 2 5006 
cd DOS NB Ca ae Osea ek aT! SE a I I. ee cares a De ae 5119 
GluyasnCarly) a mae ees Ce ee ee natin dremel ce 4171 
ERAT CHEE Orca Gio rays cei er atta at area a ca ee 2) nae ae er 4733 
(0) pane ee ee ener ce nee Ry i See sry be Ese aie | 4980 
VOHTMEB TO wile te oe ee ee Se ak See ee 4121 
TD YOY BE SESE ae ence a enna 2 eae eee oe Wh nnn ee ey eae ge Ne 5130 
Jona titamescl bist ie Sel AR et eee ee aE pe 4122 
NID) ene ese eae ao aes Oe Sy a eR Mn et 4739 
JmmMDWekA> Crosse fe ee ee Be EO NBS 4729 
ASIN Se Shar lyse pier po es ter AS er SGA aay 5139 
(OY SSE i I nea Re SO IE TSR ALS oot a A apie '5139-2 
Wi OL Se ik eet et ies ete ia PEt Ee 8 4984 
MEATS alleShNioe Sia aoe Bae Pe 4995 
BID) Gost eta ern es AE Ge ere ST EN we 5982 
VRarshalisWVenitesescceter 205 a peer ee Po eee 5064 
USS [PETE KG YO Se a i i cn orca ee 4985 
INK Videos SoS Cee ee eee te Bele POSE oe a nome ean Se epee aks 5022 
Pe Taian y eee eee ee ee oe ER a ee ee ee ea Oo 4993 
PROLALZA SLIT INSEE eee So ee noe Rn LS SRI PONS 5117 
FEAUITOLES (hanger nae oa Te i ee 4736 
OMe eere nL tec wi pe gn ane, Da gs Dee a 5004 
VCC Clitathive ee pier eae AHS Sa eee Oe oe 3 Se 5068 
JES AOI Y EN 5 wh se oy = ee es Sg ek Se ere Aa erm 1 4125 
~ TAG esp Sk Lote SS el RN alte elle Mate es Sy oe ne eels Bp ae | 5983 
Solid#es trays duus@sum ss a ste Gero Ot EL? VO i Seda eB el ees 
PSU LIAVIIG Gl tie eee ere eer cl ee Tn as CS La ene 4172 
(Qe tee Sag SS ie Cay See ead ope ne pene a Nee Sees RR es 4735 
BU DY (epee RRR awe acpi Sane SO Ad en Cees ere ep lige Ray 5126 
STRSC Grete ae eben BRE TAe NN eR AE 4728 
Hl Queceaeeae Wear hy AUPE S Lo oer as 2S OSE hE 5984 
plein ga PO Mammen. abire oe rriet, ames Ser No ent ne eos Fe 4727 
Oye en ies oer ce eee tere ee © eh ee ed 4126 
AEE) see ee Rk MARE Se) a bay SP a oe Re Ge PATE 4741 
Bose es a es eta Biv team aes os mele may Ae Aerator Ms 1 5002 
GNETBGgR OGY eas Sere ae eee 2 cae Ne RY ee Oi ace eee es es Se gels 5003 
Gopiboeye ler Gop ee eee eee are ee es ee ee 5121 
Willsinn eae nies 5 625 Sti ag Rey 2 Nee Bee hs Ug 5009 
TES yar 2S SS Fe ES NE ag 5 Sal a eg 8 Sa 2 Ge ee ST Rb 5120 
WADA UNGHIO= Kk See 55 ek 82 phos ogy 4123 
RV Viatlen@eppememeamiec tent eo neat eer NT tee UN Pe re ST 5001 
SUSABAITC VN, 8 2 i ae Na a Sua I aR cg 4994 
RV AeAT@ Tie ee cep er neo rc a ig ial ek BO Na ea i 4725 
Divs 6 Nain, CSREES ere e rere 2S eked see Cee ete ee 5137 
WylifechederatiOns sect Go eas sek et aN 4981 
eMC ESAs ee oo oe AA EE Nae ORR Eh ee 501 
Wihite-S GRaw: DUSCAlN2 26 2 ee ey ys on ee ee 5069 


Percentages of bunted heads 


Davis, Calif. Average 

in all 

station 

years 

1920 1921 when 

grown 
80. 8 68:2 65.3 
68. 9 45. 5 61.8 
85.5 37.1 58. 9 
79. 3 45. 7 69. 0 
97.3 68. 9 83.1 
62. 6 53. 4 58. 0 
78.3 SY Ga} 67. 2 
80. 0 48.3 (isa! 
88. 8 37.8 63.3 
52ND 33. 4 58. 0 
67. 0 ae I 52. 7 
58. 4 32.1 45.3 
9.9 2.9 9. 6 
13. 5 4.9 9.2 
Hy 51 3.4 10.3 
50. 5 76. 6 63. 6 
19.8 12.5 16. 2 
6. 7 0 3.4 
ao 4.4 2.5 
91.6 58. 7 72.4 
5.0 12 Se 
76.9 Tay 5) 74. 1 
82.8 46. 9 64.9 
Etsy 74 58. 6 64. 6 
81.1 68. 3 81.5 
95. 2 60. 8 lod 
72.8 27. 2 7 
88. 9 41.4 59.1 
48, 4 31.01 44.5 
58. 2 63. 0 62. 1 
62. 7 31.1 53.9 
84.3 HS 71.6 
85. 1 Oiled: 68. 1 
79. 8 43.6 65. 1 
74, 7 56. 3 63.3 
78.1 57. 4 67.8 
91.0 42.4 66. 7 
768 16. 8 14.9 
80. 1 56. 7 61.3 
92. 2 73. 4 79.9 
91.8 65. 0 78. 4 
69. 4 54. 0 62. 8 
90. 5 Toul 72. 2 
74. 6 40. 1 57. 4 
Went Mls a 66. 0 
69. 2 42. 0 55. 6 
97. 4 69. 3 83. 4 
85. 1 69. 7 77.3 
82.1 66. 0 71.0 
82.8 56. 9 66. 6 
68. 2 31.6 58. 6 
72. 8 51.9 62. 4 
68. 7 ol, 7 59. 5 
57.9 34. 3 LY 7/ 
54. 6 41.3 53. 6 
90. 8 53. 3 73. 7 
79.6 61. 2 70. 6 
58. 2 45.8 54. 0 
90. 3 48.9 66. 7 
92.9 543 1 68. 7 
30. 4 5. 2 29.9 
93. 3 73. 8 81.4 
85. 6 58. 4 73.3 
59. 7 54. 1 63.9 
78. 5 pra fat Seve Se: 67.0 
83. 7 50. 0 86. 0 73. 2 
87.8 64. 1 78. 0 76. 6 
71.4 34. 0 58. 0 54. 5 
61. 7 48. 7 54. 0 54. 8 
77.8 57.6 52.0 62.5 
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TaBLeE 5.—Australian wheats grown from smutted seed at Davis, Calif., and Moro, 
Oreg., showing the percentages of bunted heads in the years specified—Contd. 


Percentages of bunted heads 


G.I Davis, Calif. Average 


Variety No. ic ee eee NE orat re Ais 

Oreg.. station 

1919 years 

1920 1921 when 

grown 

SPRING COMMON WHEATS—continued 
Wandillac Kents 25s ie as ed Mee lea eee See a 5127-a 72.6 es ada) permeate ott oo bya wel 
BIS) se st ye oe LI ae lS TA Dea ee y= Be (terse 5127-b (DSA SONG tian eae 63. 0 
AEST TTA (a Eg EE a Sr hea VN alte 1 Go gD SNS Sole BS Ge Pua 5987 79.6 AAU SI CCR Cee 62. 2 
Me Manas Bie See eS RRs ae ea Le age dy oe gs ot 5011 59. 4 18.1 37. 0 38. 2 
Oe RE Sa dt Dee hae ce Ha cae pe hat mam fh ot pte Ga 4718 64. 4 54. 0 86. 0 68. 1 
INONOE Ea Tatts 22s whit BIG yon Seeks ReneS bea eee 4719 78.3 61.5 67. 0 68. 9 
VOCS Set hi ak aired Ni tre MU acer anti Ser thy File cs toi 4720 48.8 35. 6 65. 0 49.8 
TG Sg ae Se ANE ices Se ie ES Se ee DE De A Sates oe 4721 81.6 54. 7 78. 0 71.4 
ATR ites cs Seen eee SETA a ee a ee re 4722 50. 3 42.3 78. 0 56. 9 
TSU UE na a a ak oh aR et Se lens A Ne a Seo pelts ae 4723 70. 4 47.7 70. 0 62. 7 
IN aD Eee eR ot ge es EE ae ily 2 aes A ei 4724 85. 0 68. 6 76. 0 76. 5 
DURUM WHEATS 
Cowra Nol dG so Ss be Os Pea ee Stay 2 Bae 4738 29. 6 18.8 14.0 20. 8 
EIR en Obs = 8 = ee a Ae ae MS aL ee eal we 4992 44.9 30. 5 59. 0 44.8 
OS Re Se RS > SE LE ee 5122 67. 2 2.5 61. 0 43.6 
ING Vn Eine Sic ei a Ba Phe ae Bl aa oa alee SO 20 se 5 ce el a oe 6300-2664 
POULARD WHEAT . 

IMarster’s Perfection£ 2-42-.—-. 5 & Ay oe 2 as 4726 12. 4 0 6. 2 


RESULTS WITH INDIAN WHEATS 


Seed of a number of selections of Indian wheats was smutted with 
spores of Tilletia tritict and sown at Moro, Oreg., from March 28 to 
April 9, 1919. Most of these selections became heavily infected in 
these trials, and none were free enough from bunt to indicate any 
marked degree of resistance. One selection, C. I. No. 4909, had 
only 12 per cent of infection. The remainder of these selections 
showed 34 per cent or more of bunt and are grouped in the following 
list by their Cereal Investigations (C. I.) numbers according to per- 
centages of infection. 


Indian wheat varieties grown ai Moro, Oreg., in 1919, listed under their Cereal Inves- 
tigations numbers and grouped according to percentages of bunied heads 


From 84 to 50 per cent infection.—4533, 4561, 4691, 4698, 4699, 4911, 4919. 

From 41 to 75 per cent infection. —4527, 4532, 4548, 4549, 4559, 4562, 4563, 4690, 
4692, 4695, 4697, 4700, 4702, 4703, 4902, 4905, 4907, 4908, 4910, 4912, 4913, 4914, 
4915, 4920, 4921, 4925, 5432, 5438. 

From 76 to 96 per cent infection.—4067, 4525, 4526, 4528, 4530, 4531, 4534, 4535, 
4536, 4537, 4538, 4539, 4540, 4541, 4542, 4543, 4544, 4545, 4546, 4547, 4550, 4551, 
4552, 4553, 4554, 4555, 4556, 4557, 4558, 4564, 4693, 4694, 4696, 4701, 4704, 4901, 
4904, 4906, 4916, 4917, 4918, 4922, 4923, 4924, 4926, 5411, 5412, 5413, 5414, 5415, 
5416, 5417, 5418, 5419, 5420, 5421, 5422, 5423, 5425, 5426, 5427, 5428, 5429, 5430, 
5433, 5434, 5435, 5436, 5437, 5439, 5440, 5441, 5443, 5446, 5447, 5449, 5450, 5453, 
5461, 5462, 5466, 5468, 5470, 5471. 


The results show that these wheats are highly susceptible to bunt 
and that it will not be an easy matter to find resistant strains among 
them. As they are not grown commercially in the United States, it 
will not be desirable to give them further consideration here. 
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RESULTS WITH SOUTH AFRICAN WHEATS 


Twenty-eight varieties of wheat obtained from different parts of 
South Africa were grown in the bunt experiments at Davis, Calif., in 
1920 and 1921. An unnamed variety, C. I. No. 6165, showed the 
lowest average infection, 22.5 per cent. All other varieties showed 
40 per cent or more. The data are presented in Table 6. 


TaBLE 6.—South African wheat varieties grown from smutied seed at Davis, Calif., 
showing the percentages of bunted heads in 1920 and 1921 


Percentages of | ; Percentages of 


bunted heads bunted heads 

Davis, Aver- Davis, 2 

Variety e = Calif. A Variety e 7 : Calif. eal 

in all in all 
station station 

years years 

1920 | 1921 | when 1920 | 1921 | when 

grown grown 
IBosjesvield soe = 6118 | 79.4 | 64.6 (250 SRO OI MAal eae ee 6070 |. 55.1 | 59.3 Bre 
AMC ee ee 6052 | 80.9 | 53.0 67.0 || Rooi Woihaar_______-__ 6107 | 79.4 | 65.1 72.3 
DW OS = es 6056 | 76.9 | 63.5 PAU BOPP MNS WH Oe Se 2 ae Verne Sete Ceca 6071 |-81.0 52.2 66. 6 
Barty Beard-—---2 2-2 6075 | 93.6 | 78.8 8652315 Palawiaitt 22 6063 | 85.0} 71.7 78.4 
Ab) Oe ae 6092 | 88.0 | 66.5 77.3 || Transvaal Wolhaar_____ 6121 |} 84.4 | 71.8 78.1 
Harbky Giluyas— a 6069 | 47.8 | 37.9 A? Ochs WibeBeond= oo. 8 6065 | 83.0 |.56.5 69: 8 
IBY) sh Sie etien Biss ene 6119 | 56.3 | 70.7 GS. Dae W Gl nuber ee seen 6073 | 74.3 | 46.5 60. 4 
GelKS 24s eae ee 6123 | 69.1 | 55.1 62) Ese CNemuame)a 2 6079 | 82.7 | 57.3 70.9 
Malan’s or Spring-_----- 6127 | 69.1 |.66.9 68. 0 MOR ee San ee 6096 | 85.3 | 62.9 74.1 
Rotem: ts es 6072 | 83.8 | 58.2 71.0 (DOS Ries See rae. 6097 | 88.6 | 82.0 85.3 
lem OO a 6058 | 83.1 | 71.0 ide DoS a ee 6099 | 83.8 | 66. 4 75.1 
OwsBaards: ess Sheela 6068 | 83.4 | 59.2 71.3 Os es Be ees 6105 | 80.9 | 72.4 76.7 
: 1 DYQ)ag st toe € sees Meee 6093 | 82.7 | 66.1 74. 4 Doles eee A 6165 | 39.0 6.0 22.5 

Red Egyptian___-_---_- 6061 | 66.8 | 54.2 60.5 : 


RESULTS WITH MISCELLANEOUS WHEATS 


Some selections and varieties have been included in these experi- 
ments which do not belong to any of the groups for which tabulated 
data have been presented. They are not commercial American 
varieties or varieties from Australia, India, or South Africa. They 
comprise selections and hybrids made in this country and a few 
foreign wheats. 

Table 7 presents the detailed percentages of infection in these 
wheats. Most of them are very susceptible. Six hybrid selections 
show high resistance in a 2-year experiment at Davis, Calif. Three. 
hybrids resulting from a cross between Turkey and Hybrid 128 are 
very resistant, while three derived from a cross between Turkey 
and Florence, a resistant Australian wheat, are immune or nearly 
so. Ridit (see Table 8), the highly resistant commercial hybrid 
being distributed from the Washington Agricultural Experiment 
Station, was derived from the cross between Turkey and Florence. 
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TABLE 7.—Percentages of infected heads in miscellaneous selections and hybrids 
of American wheat varieties and a few foreign varieties at Davis, Calif., Moro, 
Oreg., and Pullman, Wash., in the years specified 


[S. P. I.=Office of Foreign Seed and Plant Introduction] 


Percentages of bunted heads 


: ey Davis, Calif. | Moro, Oreg. |Pullman, Wash.|Average 
Variety and synonyms Nal in all 

: station 
years 


1920 1921 | 1919 | 1920 | 1919 1920 | when 
grown 


| 
Alaska XJ OHES PNG bones! Se saa Sa | 6682 41 | ee Peeed 5 eee ie Zar 
JANES 33 Se ee orn Pos oe e a eh 3 6136 5d. 5 1456 - (ee DO ee eee Sook 
PRN OR A= 262 S265 Se bese bt Ao eee ee 1698 93. 9 GSE || os Ce SE ie a eee 81.0 
EATER O LO Soe = te > ee se ge Bee aya eae a 6135 82. 0 (43: (oe ERA ee yaks He Me 52.9 
Bluestem >< Chul 6b eS 6181 84. 2 65.0 [ee | ee Ee 75. 0 
ChulX<pBluestem oy 952 bb ies ie 6180 87. 1 25 0 ERD Ree SE NT age eas OR SA 75. 4 
‘Abyssimian wheat. <=) 5-0 $e 2506-1] - 78. Sofie Rg | PE pee A ee as 68. 7 
1D Geared ee cfs See ort peemeee eee oS 2507-1] - 63. 5gs7132; 3°). 32-2 aes ea Bae 47.9 
2 Seay = 2 ER es Ble ee ee 2507-2 64. 2 77, Sa 08 GT 5|| Se nee Se een a ee 44.4 
| OS Reema Seas aR cee Oat eens a, ee 2508-2} 83.2 Sis A). Se SUE ae ee PERE gee 60. 2 
DG te 5 ee te ae a eee ore 2511-2 88. 8 DES Os) sere Se Se eee 70. 4 
1D Vi eRe eae are Re eS ame 2 2511-8 TGS 7 7, ES A FS RE! GAP PACE WIRE oe es We eis 59. 0 
B02. 8 Ba 1 iE Se ee SS ee 2511-5 89.1 40: 6: Re ES OF eral cS eS 64.9 
Persian wheat: 
Sat fESN 0 F469 22 vee bee ee 6193 82.9 BRO Rss Lake Eo paral beh ee ae 60. 5 
Se ALIN F4G50S Se eee 6194 71.3 45. 8. Pe asp 2 aerial ae a ee 57.4 
S.sBchaNo246594 (215.500) serene: 6195 86. 1 AA §:: Pa Say Op Gone tS ae ees eer: 
Wools: Feo 8a:) 8 Ee > Aa es ead 2203-2 36. 7 TS. Re Ee eh | Oanalg 2 Ohi peers 27.7 
Kosten 2. 83_) 2 Rea eee eas 6179 91.9 PAU: a Ei Mee: | RB hg | ee fe ee 81.2 
iRebanone-.423 ) Se Eien ees 5272 85. 1 2 Be Cli Oay M2CSa a 57.9 
PCN ALK eet ae OS Pee Cg os a 5157 85. 8 40. 4 99. 0 O75 594i 6 sheer we 80.7 
Og FES aE ee Se ee 5159 88. 0 43.2 | 100.0 | 80.0 97.0 73.5 80.3 
UN @G=: — Searetes. Ce Se ORE Be eens 2683 81.0 Fave | | i 2 Se CS ae eee 59. 5 
Quantitive 22: 2 it) sot oe ee ._-| 6158 (22 492 Ba 5 SB) Banal 2 See ee 60. 7 
Turkey X Hybrid 128 (Wash. No. 238)___|__--__ 3. 9 €}: PES Oe Bons Se eee 2.0 
Turkey X Hybrid 128 (Wash. No. 242) ___|__-__- 14.8 Q SPS 4 6 ape Taal se ates 7.4 
Turkey X Hybrid 128 (Wash. No. 247) ___|__-__- 8.8 | Micaela cteenl Sos oo ie ee SE 4,4 
Turkey Red X Florence (Wash. No. 330) _|__-___ i) | Seal be aN | ee el ea S28 Paes wee aS 0 
Turkey Red X Florence (Wash. No. 332) _|______ 0 OF. (aaa see eel Re A ee 0 
Turkey Red X Florence (Wash. No. 334) -|_-_--- att OF [fs 22. ES SS eee eee 41 
‘Burkey. 5< Jones tiles > 22 sei ee ee 6178 80. 6 8.10: ee re oe a eee 44. 6 
SAMOLVECE NOG CL x artes erat es ol an ASAG NS DEC peso aan oe 61. 0 76. 0 56. 1 64.7 64. 5 
Do Asti eee ac ee ees es 4349 95-1 52S5E LT 95. OFRTGE. OF Esa fae pee oe 83. 4 
(S35 ne OS Bere a Deh ee, GUS ee Ceres samen oe 5877 92. 6 4255'\) 831g ck ee Al seat al See tel. 
White Haynes’ Bluestem_-____-_---____- 4963 36. 4 Foes tap MOE, 26. 0 54.5 31.0 
GNiomnme) treo 3 re bron rer reese Boe 4104 70.9 34, Bole’ en thre oo a | 52. 6 
(3S RR ee ee I" cS eS 4114 $0. 9 28 4-| oe ee a ee fee oe ee fee ee | 59. 7 
Amma avyerave:s 2 ta28 5 ge ia ee 63.6 | 31.7] 848] 834] 45.4 | 64, 2 49. 4 
Two-year station average___-______|______ 47.7 84.1 54, 8. ewe 


RESISTANT WHEAT VARIETIES 


The extensive experiments on bunt resistance in commercial 
varieties of American wheats presented in Tables 1 to 4, inclusive, 
have shown a few varieties and selections to be either immune from 
or very resistant to the attacks of Tilletia tritici. As these have the 
promise of much economic importance, either for commercial pro- 
duction or for use as parents in breeding experiments, a brief account 
is given of each. 

hese wheats belong to three of the five different commercial 
classes, namely, (1) Hard Red Winter, (2) Soft Red Winter, and (3) 
White. Hussar, an immune variety (Table 1); Sherman and several 
other selections from Turkey (Table 8); and Ridit, resulting from a 
hybrid between Turkey and Florence (Table 8), are hard red winter 
wheats. Banner Berkeley (Table 8) is a soft red winter wheat. 
Florence, a commercial Australian variety (Table 8) ; Martin, another 
immune selection (Tables 1 and 8); and the strains of the so-called 
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White Odessa (Tables 1 and 8) are white wheats. There were no 
outstanding resistant varieties or selections in the Hard Red Spring 
and Durum classes, and the problem of developing resistant com- 
mercial wheats in these classes apparently is more difficult. . 

Only two of the resistant wheats mentioned here, Florence and 
Ridit, were bred especially for bunt resistance. The others originated 
from selections made for other purposes. The discovery of their 
bunt resistance resulted from the experiments presented herein. 

Table 8 contains the detailed results of the experiments with the 
immune and resistant varieties during two years at Davis, Calif., and 
during four years for most varieties at Moro, Oreg., and for a few 
varieties at Pullman, Wash. 


TABLE 8.—Percentages of bunted heads produced by the most resistant varietie 
and selections of hard red winter, soft red winter, and white wheats grown at Moro, 
Oreg., Davis, Calif., and Pullman, Wash., in one or more years during the period 
specified 

[T=Trace] 


Percentages of bunted heads 


ASE : Moro, Oreg. Pullman, Wash. Aver- 


Class and variety Ce. Of) SA RPT PGT soe 
| station 
1920 | 1921 | 1919 | 1920 | 1921 | 1922 | 1919 | 1920 | 1921 | 1922 | Yo@ls 
grown 
Hard red winter: 
tSSari= 3. 65a Fe! 4843 | 0 0 0 0 0 Q; -aeteat es 0 0 0 0 
Shermant <= fe 2! AAS a2 alee 3.6 5 OF | OPES eee Hes cel ae ee ee TRL 
Ridit (Washington 
ING WORD es eee 6103"| 2. = =| =a] = ee be lel ee 0 Ossie se fh 0 Ay 
PRT KY) 222.2 ee 6175 | 8.6 Sis (ee Sa So are [ame 2500] a0 | 1Osael sosd 5.8 
Turkey Selection: 
INOS EDS 2S ee eae Ba | es por 2.3 Agar O Oro Re Ln ata? S| ee Ee ee 3.0 
NOM et a aA eee eee | Pe SI ae Ae) UE ET EN RED Hilal eee | ee ee Ie Oa | 
No. 1558-B_______ EY (El iS ee Nate 0 ile) Tey lee fe ge eae ra 55) 
No. 1571-C_______ (BOS saa tt GES Pe IIOe alr ls ORT ese Hat eens SSE 21 
LS): STS Se ae ee eee 3.6] 0 20" ar Ope eee ne ere oe ae eae ekG 1.4 
INO 22578-1222 2 0 = 8 0 156 JOD ere oe |e Se On| Ree ee |e 4 
INWOg2908=5-2 52. flee bbe wc Slt ee 23) 0 6c) Oe alee 2 sepss ees Ee] ree ae 
INO-3055—-A— = 7366 6 0) 1.0 0 5 (Ses fore | ae es | a& 
Soft red winter: 
Banner Berkeley_-_-__- TPL Ten (See | Se er eal RE RE 6 SSGE Decale ee ee 0 -9 
White: 
Mlorenge= 2... = = - = 4988 | 5.5] 3.4] 22.0] 49] 2.2) 1.8] 80)]240| T 3.0 5 
NVALUE cree ee 4463 | 0 0 0 0 0 OP ral at eee ai 0 0 0 
White Odessa_______- 4651 7 PAL 1D 20 £2 0 FIO SB 0 0 9 
(a) ANA || ORO Geel Gaal SHED 0 B.S les One teases 2.0 


HARD RED WINTER WHEATS 


Hussar (Red Hussar; C. I. No. 4843) is a pure-line selection made 
from a plat of Hussar wheat at the Illinois Agricultural Experiment 
Station by C. KE. Leighty in 1913. It has proved immune from bunt 
in all experiments. ‘The original Hussar variety is of undetermined 
origin, but had been grown at the Illinois station since 1905. It is 
not very resistant to bunt, as it showed 10 per cent of infection at 
Moro, Oreg., in 1921. 

The selected Hussar is an awned hard red winter wheat having 
kernels slightly larger and softer than Turkey. The spikelets are 
easily shattered at maturity. It is of good bread-making quality 
but has yielded less than several other hard red winter wheats. 
Because of its immunity from bunt in the Pacific Coast States it is 
being used as a parent in breeding for bunt-resistant wheats. 
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Sherman (C. I. No. 4430) is a recently named strain selected by 
J. Allen Clark from a plat of Turkey wheat at Moccasin, Mont., in 
1915. It is similar to Turkey except that it is slightly earlier and 
taller, has lighter green leaves, the spikes are larger, and the kernels 
shatter more easily. When grown at Moro this variety appears to be 
about equal in yield and quality to Turkey, and if later tests confirm 
these results it can profitably replace Turkey and Kharkof because 
seed treatment will not be necessary. 


HARD RED WINTER SELECTIONS 


Several of the most resistant of these selections (Table 8) are typical 
Turkey in all characters except bunt resistance. Sherman ( 
4430), previously described, is one of the most promising of these 
selections. Other noteworthy selections are Nos. 1558-A, 7367 
(1558-B), 7363 (1571-C), and 7366 (3055—A), all of which were pure- 
line selections made at the Moro station by Carleton R. Bali. Selec- 
tion Nos. 2576—A and 2903-5 were made at the Amarillo Cereal Field 
Station, Amarillo, Tex., the former by J. Allen Clark and the latter 
by Louis Wermelskirchen. Selections of this character promise to re- 
place the ordinary Turkey and Kharkof wheats in sections where bunt 
1s a serious menace, because they can be sown without seed treatment. 

Ridit (C. 1. No. 6703; Washington No. 2324) is a selection from a 
hybrid between Turkey and Florence made by E. F. Gaines at the 
Washington Agricultural Experiment Station. It is an awnless hard 
red winter wheat with.glabrous white glumes. It is the most promis- 
ing of several selections from the above hybrids which were tested for 
yield and bunt resistance. It has shown only a trace of bunt in these 
experiments, and its yields in nursery trials at Pullman also are high. 


SOFT RED WINTER WHEATS 


Banner Berkeley (C. Ll. No. 7362) is the result of a hybrid made in 
1912 at the Michigan Agricultural Experiment Station between 
Goidcoin (American Banner) and Turkey (Berkeley). It is a winter 
wheat having awnless spikes, glabrous white glumes, and soft red 
kernels. It proved markedly resistant to bunt, and selections made 
from it by H. M. Woolman appear to beimmune. It has given rather 
low yields in limited experiments. 


WHITE WHEATS 


The Florence variety was originated by the late William Farrer, of 
New South Wales, Australia, by complex crosses involving the White 
Naples, Improved Fife, and Eden varieties. It was developed for its 
resistance to bunt and was first distributed in Australia about 1907. 
Florence is a spring wheat having awnless spikes with glabrous white 
elumes and rather hard white kernels. It is very resistant to bunt 
but has not proved well adapted in this country. Its valuein hybridi- 
zation is indicated by the highly resistant and immune strains (Table 
8) isolated from crosses between Florence and Turkey by the Wash- 
ington Agricultural Experiment Station. 

Martin (Martin Amber; C. I. No. 4463) is a strain apparently 
identical with the commercial lots of the Martin variety except in 
being immune from bunt. It originated from a plant selected from a 
field of wheat near Arbon, Idaho, by Carleton R. Ballin 1915. It is 
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a tall midtime or late winter wheat having awnless, long, lax, nodding 
heads and soft white kernels. It is not especially productive or of 
high quality but is of promise in developing awnless or white-kerneled 
wheats resistant to bunt. 

The so-called White Odessa differs from the Odessa variety prin- 
cipally in having white kernels. It possibly originated from natural 
hybridization between Odessa and a white-kerneled wheat, possibly 
Martin Amber. Wheats similar to White Odessa commonly occur 
as mixtures in fields of Cdessa. Three strains of White Odessa were 
found which showed pronounced resistance to bunt. The one desig- 
nated as 4481—C was developed from a plant selected from a field of 
Defiance wheat in Bannock Valley, Idaho, by Carleton R. Ball in 1915. 
The other two strains were selected from fields of wheat near Preston, 
idaho. C. 1. No. 4651 was obtained by a member of the Office of 
Grain Standardization of the Bureau of Markets, United States 
Department of Agriculture, in a field of mixed wheat, and C. I. No. 
4655 by the Franklin County (Idaho) agricultural agent, Mr. Morri- 
son, in a field of Lofthouse wheat. 

White Odessa is somewhat late and has awnless tapering spikes 
with glabrous brown glumes and soft white kernels. It is rather 
winter hardy. 

SUMMARY 


Bunt causes severe losses to the wheat crop, especially in the Pacific 
Coast States. In that region seed treatment often is ineffective in 
controlling bunt because of soil infestation, and the standard liquid 
treatments frequently cause losses due to seed injury. The growing 
of wheats immune from bunt would prevent these losses and save the 
trouble and expense of seed treatment. 

Seed of one or more strains of nearly all of the commercial varieties 
of wheat grown in the United States was smutted with spores of 
Tilletia tritica and sown during two years in nurseries at Davis, Calif., 
Moro, Oreg., and Pullman, Wash. Numerous joreign wheats and 
selections from other domestic varieties also were grown in these bunt 
experiments. 

Nearly all varieties of American wheats, all but one of the Aus- 
tralian wheats, and all of the Indian and South African wheats are 
more or less susceptible to bunt. 

Of the four commercial classes of common wheat, the hard red 
winter wheats are the most resistant, and the white wheats as a 
class are the most susceptible, although one variety and four selec- 
tions proved te be immune or highly resistant. The hard red spring 
and soft red winter varieties are somewhat intermediate in suscepti- 
bility. One of the soft red winter varieties, however, proved to be 
highly resistant. 

The club wheats as a group are the most susceptible to bunt. The 
durum, Polish, and poulard wheats as well as emmer and spelt in 
general are somewhat more resistant than the common wheats 
except hard red winter, which is more resistant than durum and 
poulard. Einkorn in these experiments developed no infection, 
though in some studies conducted at Berkeley in 1919 it showed 25 
per cent of bunt. 

Only two common wheats, Hussar (C. I. 4843) and Martin (C. I. 
4463), proved immune from bunt in these experiments. Three 
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strains of White Odessa, nine selections from Turkey, and the Ridit, 
Florence, and Banner Berkeley varieties are highly resistant to 
bunt. 

The immune strains of Hussar and Martin are of great promise for 
the development of bunt-resistant wheats by hybridization, although 
they are, in themselves, of little commercial value. 

Limited yield experiments with Ridit, a hybrid between Turkey .- 
and Florence, indicate a possibility of its becoming a valuable com- 
mercial variety. 

The resistant selections of Turkey, including one recently named 
Sherman, can safely be sown without seed treatment. ‘These selec- 
tions appear to be practically equal to the original Turkey in yield. 


(1) 
(2) 
(3) 
(4) 


(5) 
(6) 


(7) 


(8) 
(9) 


(10) 


(11) 
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